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Biographical Memoir of M. de Lamarck. By the Baron 

CUTIEB. 

Amokg the men devoted to the noble employment of enlight- 
ening their fellows, a smnll number are to be found (and you 
have just witnessed an illustrious example*), who, gifted at the 
same time with a lofty imagination and a sound judgment, em- 
bracing in their vast conceptions the entire field of the sciences, 
and seizing with a steady eye whatever afforded the hope of dis- 
covery, have laid before the world nothing but certain truths, 
establishing them by evident demonstrations, and deducing from 
them no consequences but such as were irresistible, never allow- 
ing themselves to be led away by what is conjectural or doubt- 
ful ; men of unequalled genius, whose immortal writings will 
shed a light, like so many phari, on the paths of science, as 
long as the world is governed by the same laws. 

Others, with minds not less ardent, nor less adapted to seize 
new relations, have been less severe in scrutinizing the evidence; 
with real discoveries with which they have enriched science, 
they have mingled many fanciful conceptions; and, believing 
themselves able to outstrip both experience and calculation, they 
have laboriously constructed vast edifices on imaginary founda- 

* This Memoir, not jet published, was designed to follow that of Volta, 
read hy M. Arago'at the meeting on the 27th of June 1831, for which seethe 
16th rd. of this JoumaL It was read at the meeting of the French Academ/ 
of Science, 26th November 1832. 

VOL. XX, NO. XXXIX. — ^JANUABY 1886. A 
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tions, resembling the enchanted palaces of our old romances, 
which vanished into air on the destruction of the talisman to 
which they owed their birth. But the history of these less fa- 
▼oured philosophers is not perhaps the least useful. While the 
former should be unreservedly beld up to our admiration, it is 
equally important that the latter should form the subject of our 
study. Nature alone produoM gettos of the first order ; but 
it is competent to every laborious man to aspire to a rank among 
thoea who have dom s^icvice to science, and thii rank will bt the 
more elevated in proportion as he has learned to distinguish by 
marked examples the objects accessible to his exertions, and the 
difficulties which may oppose his progress. It is with this view, 
that, in sketching the life of one of our most celebrated natural- 
ists, w« hmrt conceived k ta bt our duty, while bestowiog the 
commendation they deserve qd the great and useful works which 
science owes to him, likewise to give prominence to such of his 
productions in which txx> great indulgence of a lively imagma- 
tba has led to results of a more questioMMe kind, and to indi- 
cate, as far as we can, the cause, or, if it may be so expressed^ 
the gene a logy of \m deviations. This is the principle by which 
we have been guided in all our historical ekges, and, far ftoat 
thinking that we have been diereby wanting in the respect dne to 
the memory of our assoofttes, we conceive that our hoinage m 
rendered purer, just becanse it is c«efully freed from all tluK 
was unworthy of them. 



JtAxBAFTiSTKPiBmRX AirronfSDjcMoMKT,otherwiwi 
the Chevalier de Laaoarck, was bom at Bazantio, a village in Pft» 
cardy between Albert and Bapauaie,on the 1st August 1744 He 
was the eleventh child of Pierre de Monet, superior of the place, 
of an aaoient house of Beam, but wboet patrimony was qintn 
inadequate to the support of suck a numerous offspring. Tb« 
church, at that period, oflsred a nsady resource, and sumti n w n 
a large fortune, to the cadets of noble fSiimibes, and M. de Mouct 
made an eariy choice of that destination for his son. As a pr^ 
liminary step, he was sent to study under the Jesuits at Amiens ; 
but the boy^s inclination by no means responded la hb fatlier^a 
wtsbee^ All that surromded him spoke another language: fcr 
ages his relations had carried arms ; hts eldest brother fdl in the 
breach at Ae fii^;e of Bergen-op-2?oom ; two others were fitill in 
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the service ; and the moment when France was so activdj en- 
gaged in the disma) struggle begun in 1756^ was not one fitted 
to discourage a young mao of spirit from following such exanr- . 
pleiw His fkther> howercr, opposed this desire ; but the good oU 
man having died in 1760, no consideratbn could prevail on the 
youthful abb^ to adhere to his profession. He set out for the 
army of Gemany on a wretched horse, followed by a poor youlh 
liom his village, provided with no other passport than a letter 
finon one of his neighbours, a Madame Lameth, directed to If. 
de Laaticy colonel of the regiment of Beaujolois. It is easy to. 
coDc^e the annoyance of this officer at finding himself embaif 
faased with a boy, whose puny appearance caused him to be* 
thought younger than he really was ; he ordered him, however,, 
to bis quarters, and continued his duties. The moment in fiMC 
was a critical one. It was the 14th of July 1761, when the 
Marshal de Brogbe, having united his army to that of the 
Prince of Soubise, designed next day to attack the allied army, 
eomnmiided by Prince FercKnand of Brunswidc. At the dawn 
of dqr, M« de Lasttc inspected his troops, and the first person' 
whom he saw was the young stnmger, who, without saying tr 
word^ had placed himself in the first rank of a company of gre- 
nadiers, and nothing could induce him to quit his station. 

It is well known that this battle, which bears the name of 
the little village of Fisdngshausen, between Ham and Lipp- 
fltadt, was loit by the French, and that their two generids, mu- 
tually accusing each other of the defeat, immedktely separated, 
and ondertook no important measure during the rest of the cam- 
paiga. In the vicissitudes of the contest, the company to 
whieh M. de Lamarck had attached himself was placed in a si- 
tisaticMi which exposed it to the whole fire of the enemy^s arUi*^ 
Icffy : in die confuskm of the retreat it was forgotten and left 
there. Already all the officers were killed, and only fourteeis 
Men remuning, when the oldest grenadier perceiving that thatt 
were no longer any French within sight, proposed to the yomig 
volunteer so speedily become commander, to withdraw tins little 
tsoop. *^This poet has been assigned us,'' replied the boy; 
^ Mt mnst not quit it unless we are relieved ;^ and, in fact, he 
€at]8ed tkem to remaia tiU the oobnel^ seeing that tbia company 
waa wanting, sent an ovder^ which could now reaoh itadestinatmi 
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with the utmost difficulty. This instance of firmness having been 
reported to the Marechal, he instantly gave M. de Lamarcka com- 
mis^on, although his instructions required him to be very spar- 
iDg in promotions of that nature. Soon after, M. de Lamarck 
was nominated to a lieutenancy; but such a successful com- 
meocement of his military career was not attended with the con- 
sequences that might have lieen expected, for a most unfortu- 
nate accident removed him altogether from the service, and en- 
tirely altered his destination. When his regiment was in gar- 
rison at Toulon and Monaco, one of his companions, in play, 
lifted him by the head, and occasioned a serious derangement in 
the glands of the neck. He was obliged to repair to Paris for 
more skilful treatment than these places aflPorded, but the eSotis 
of the most celebrated surgeons had no effect; and the danger 
was become very imminent, when our late associate M. Tenon, 
with his usual penetration, perceived the nature of the disorder, 
and effected a cure by a complicated operation, the marks of 
which always continued visible. .This confined him for a year, 
and during that time, the extreme slendemess of his resources 
kept him in solitude, which afforded ample leisure for reflection. 

The profession of arms had not caused him to lose sight of 
the notions of physics he had acquired at college. 

During his stay at Monaco, the angular vegetation of that 
rocky country had attracted his attention, and the Trait^ des 
Plantes Usuelles of Chomel having accidentally falloi into his 
han^ inspired him with some taste for botany. From his 
Jodging in Paris, which, by his own account, was much higher 
than accorded with his wishes, the clouds formed almost his only 
spectacle, and their varied aspects suggested his earliest ideas of 
meteorology — a subject which could not fail to interest a mind 
always distinguished for activity and originality. He now be- 
gan to peiteive, as Voltaire has said of Condorcet, that lasting 
discoveries might confer on him a different kiod of celebrity finom 
a company of infantry. 

The resolution which he formed in consequence, was not leas 
fif mly adhered to than the first Beduced to an alimentary pen- 
sion of 400 francs, he determined to become a doctor, and until 
he could obtain time for the requbite studies, he laboured j 
dpously for his daily bread in the office of a banker. His 
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flections, however, and the oontemplatbns which he delighted 
to indulge, afforded him consolation, and when he found an op- 
portunity of communicating his ideas to some friend, of discuss- 
ing them, and defending tliem against objections, the real world 
was nothing to him ; his warmth made him forget all his diffi- 
culties. It is in this way that many men have passed their 
youth, who have become the lights of the world. Too often is 
genius born to poverty ; but there is in it a principle of re«st- 
ance against misfortune, and adversity is perhaps the surest test 
by which it can be tried. Never ought the most unfortunate of 
young men to forget, that Linnaeus was preparing himself to 
become the reformer of Natural History, at the time when he 
was patching up for his own use the castoff shoes of his com- 
panicms. 

At last, after having occupied ten years in preparing himself, 
M. de Lamarck made himself suddenly known, both to the world 
and men of science, by a work on a new plan, and executed in a 
manner full of interest 

He had been for a long time accustomed, when collecting 
plants, or visiting the Jardin du Roi, to engage in warm discus- 
sions with his fellow students on the imperfections of all the 
qrstems of arrangement then in vogue, and to maintain how easy 
it would be to form one which would lead with greater ease and 
certainty to the determination of plants. Hb friends in some 
measure defied him to the task ; he immediately set about prov. 
ing his assertion, and after six months of unremitting labour, 
finished his ^* Flore Fran^se.^* This work has no pretensions 
to add to the number of species previously known as indigenous 
to France, nor even to give a more complete history of them* 
It is merely a guide which, by setting out from the most gene- 
ral forms, dividing and subdividing always by two, and only 
allowing the choice between two opposite characters, conducts 
the reader, however little he may understand descriptive lan- 
guage, as it were by the hand, with certainty, and even amuse- 
ment, to the determination of the plant of which he desires the 
name. This kind of dichotomy or continual bifurcation, is im- 

* Flore Franfaiie^ ou detcriptioii succincte des toutes les Plantes qui 
croissent naturellement en Fnmce. 3 vols, in 8vo, Paris, 1778* 
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in all metbodf of arrangement, and e^en fbnm the neoes. 
sary foundation of them, but modem authors, for the take of 
brerity, have attempted to present many ramifications together. 
M. de Lamarck, in imitation of sosie of the old botanists, dere- 
\apeA and expressed them all, representing them by accolades^ 
in such a manner that the most uninstrueted reader, without any 
initiatory labour, by taking him for a guide, may suppose him* 
sAf to be a botanist. His book appeared at a time when botanj 
had become a popular science, the example of J. J. Bxniaseau, and 
the enthusiasm which he io^ircd, having even caused it to be 
studied by ladies and people of fashion ; the success of the work 
was tbenefore rapid. M. de BufTon, not perhaps unwilling to 
shew by this example bow easly systems, on which be set so 
little value, could be framed, and at the same time their indi£. 
ferent oonsequeocr, used his interest to have the Flare Franjidse 
printed by the royal press. A {dace having become open in the 
botanical department of the Academy of Sciences, and M, de 
Lamarck being presented in the second rank, the Minister caused 
it to be given to him by the King in 1T75, in preference (a thing 
almost unexampled,) to M. Desoeroet, who was presented first, 
and who has never been able, during a long life, to recover the 
station of which the preference deprived him. In short, the 
poor officer, so little regarded since the commencement of the 
peace, all of a sudden attained to the good fortune, always of 
rare occurrence, and particularly so then, of being at the same 
time an object of favour with the court and with the pubUc 
The partiality of M. de BufR)n obtained for him another advan- 
tage. When his son was about to set out on his travek, after 
finishing his studies, M. de Bufibn proposed to M. de Lamarck 
to accompany him ; and not wishing that the latter should ap. 
pear merely in the character of a preceptor, he procured for hiiB 
the commission of botanist to tl^e King, for the purpose of visit* 
log foreign gardens and cabinets, and opening a corres|Jondenoe 
between them and similar establishments in Paris. In conse- 
quence of this he travelled in company with the younger Buffim 
^luring part of the years 1781 and 1782, through Holland, Ger^ 
many, and Hungary ; visited Gleditsch at Berlin, Jacquin at 
Vienna, Murray at Goettingen, and obtained an idea of the mag- 
nificent establishments devoted to botany in many foreign coun- 
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tries, to which our own do not yet approach, notwithftanding aM 
that has been done for them for the last thirty years. 

Shortly after his return, he cominenoed more important works 
than his Flora, although less widely known, and which have pro- 
cured for him a more eminent rank among botanists,— I meaa 
fah Dictionary cf Boktny^^ and his IttuitrmtioM of Gmera^f 
both of which form a part of the Encydopedie Metbodique. 

These generic illustrations are perhaps better calculated tbaa 
any other work for conveying a speedy and accurate knowledgt 
of this beautiftil science. The precision of the descriptfens and 
definitions of Linnseus is accompanied, as in the institutions of 
Toumefort, with figures fitted to embody their abstractions, and 
to present them to the eye as well as to the mind. Nor will tbt 
student hare the means of becoming acquainted with the fruits 
and flowers only ; the whole appearance and habits of one or 
two of the principal species are often represented, the whole oon» 
nsting of two thousand genera on a thousand quarto plates, and 
accompanied at the same time with abridged characters of §m 
infinity of species. The Dictionary contains a more detailed 
history of them, with careful descriptions, critical investigations 
of their synonymy, and many interesting observations on their 
uses, and the peculiarities of their organisation. All is not origi* 
nal. It is true, in these two works ; but the sdection of figures is 
judicious, the descriptions are derived from the best authors, and 
a very conaderable number of both these are to be found, which 
refer to species and even genera previoudy unknown. 

It may exdte surprise that M. de Lamarck, who had hitherto 
occuped himself with botany merely as an amateur^ should so 

* Encydopedie Methodique (Botany). The fint voL, 1783, and the second^ 
1786, are by M. de Lamarck ; the third, 1789, is by him and M. Desrousseaux, 
wbo likewise assisted with the Ararth, 179S, along wHh MM. Poiret and Si- 
vigny ; the fifU^ 1304, k by MM. Fbiret and De Cudalk I the sixth, aevenllh 
and t^th, from 1804 to 1808, are by M. Poiiet, as well as the five suppls- 
mentary voU. from 1810 to 1817* 

t Illustrations of Genera, or an exposition of the characters of all the ge- 
nera of plants established by botanists, arranged according to the sexual syt^ 
tern of Linnseus, with figures displaying the characters pf Umm gene^^ ai^ a 
laUe of aU the kKown spedas referable tbereta^ the description of which is 
Amnd in the Botanical Dictionary of the Encyclopedic. The first vol, 1791, 
•econd, 1793, tliird, 1800, containing 900 plates, are by M. de Lamarck, and a 
Supplement by Pofaret, to 18S9, contaiits the last hundred plates. 
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floon have been in a condition to produce such oonsideraUe works, 
containing representations and descriptions of the \ery rarest 
plants. The reason is, that the moment be undertook the task, 
he entered upon it with all the ardour of his character, occupj- 
ing himself exclusively with plants, seeking them in all the gar- 
dens and in every herbarium. He spent his time among such bo- 
tanists as could supply him with information, and was often in 
the company of M. de Jussieu, whose enlightened hospitality 
rendered his residence for a very long period the favourite re- 
sort of all who devoted their attention to the amiable sdeoce of 
plants. Whoever arrived in Pans with specimens, might be 
certain that M. de Lamarck would be the first to pay hima visit 
His eagerness was the means of procuring him one of the finest 
presents he could have de«red. When the celebrated travel- 
ler Sonnerat returned the second time from India in 1781, with 
.valuable collections of objects in natural history, he imagined 
that all who cultivated that science would eagerly assemble 
round him ; he could not learn at Pondicherry, cnr among the 
Moluccas, that the philosophers of this capital are too often as 
much engrossed as men of the world. No one appeared but M* 
de Lamarck, and Sonnerat in his disappointment presented him 
with the magnificent herbarium which he had brought with him. 
He likewise availed himself of that of Commerson, and the col- 
lections accumulated in the house of M. de Jussieu were gene- 
rously laid open to his inspection. 

It may. likewise appear surprising, although in a difierent 
way, that M. de Lamarck has not adopted in these his great 
w<Nrks, the more perfect modes of arrangement, the rules for 
which he has so accurately laid down in the preface to his Flora ; 
and that he confined himself, in the one case, to the sexual sys- 
tem, and in the other, to mere alphabetical order. Such, how- 
ever, were the conditions which the manager of the Encydope?dia 
had imposed on him, for it must be acknowledged that M. de 
X^marck was still obliged to labour for booksellers, and accord- 
ing to their direction. This kind of laix)ur, indeed, constituted 
his only resource. 

The attachment of M. de Buflbn, and even that of the minis- 
ter, had not procured him any settled occupation ; nor was any 
thing done for him till M. de la Billardiere, Buffon's successor. 
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anid related to M. de Lamarck'^s family, created for him the pal- 
try place of keeper of the herbaria in the king'^s cabinet ; a place 
of which he was continually on the point of being deprived, for 
strong opponiioD was made to its establishment, and the National 
Asseiid>ly was even required to suppress it, as I learn from two 
pamphlets which he was obliged to publish in its defence. If 
he obtained some years afterwards a less precarious means of 
support, it was only to be attained by again changing his voca- 
tion. 

In 1798) the King^s Garden and Cabinet were re-established, 
under the title of Museum of Natural History, All the supe- 
rior functionaries were appointed professors, and charged with 
the superintendence of those departments most in unison with 
th^r preceding employments or personal studies. M. de La- 
marck, being the last appointed, bad to content himself with the 
branch not selected by the others, and was nominated to the chair 
relating to the two last classes of the animal kingdom, according 
to the Liooean division, — those, namely, which were then called 
Insects and Worms. He was at that time nearly fifly years of 
ajQ;e, and the only preparatory knowledge which he possessed of 
this vast department of aoology, consisted of some acquaintance 
with shells, which he had often studied with Bruguiere, and of 
which he had made a small collection. But his former courage 
did not desert him ; he began the study of these new objects with 
unremitting ardour. Availing himself of the aid of some of his 
fri^ids, and applying, at least to all that related to shells and 
corals, that sagacity which a long exercise had given him in re- 
ference to plants, he laboured so successfully in this new field of 
inquiry, that his works on those animals will confer on his name 
perhaps a more lasting reputation than all that he has published 
on botany. Before we give an analysis of these, however, we 
have first to speak of other writings, which will not probably 
enjoy the same advantage. 

During the thirty years which had elapsed since the peace of 
1763, all his time had not been occupied with botany. In the 
long solitudes to which his restricted circumstances confined him, 
all the great questions which for ages had fixed the attention of 
men, passed through his mind. He had meditated on the ge* 
ncral laws of physics and chemistry, on the phenomena of the 
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atmosphere, on those of living bodies, and on die origin of tkt 
globe and its revolutions. Psjrdiology, and the higher blanches 
of metaphysics, were not beyond the range of his oontemplations ; 
and on all these suligectB be had formed a number of definite 
Ideas, original in respect to himself, because conceived by the 
unaided power of his own mind, but which he believed to be 
equally new to oth^^, and not less certain in themsdves, thaa 
calculated to place every branch of knowledge on a new fouoda- 
tion. In this respect, he resembled *so many others who spend 
their lives in solitude, who never entertMn a doubt of the accuracy 
of their opinions, because they never happen to be contradicted. 
These views he began to lay before the public as soon as he had 
obtained a fixed occupation ; and for twenty years be continued 
to reproduce them in every variety of form, introducing them 
even into such of his works as appear most foreign to the«i. 
It is the more necessary that we should pcnnt them out, as with* 
out them some of his best writings would be unintelligiUe, Even 
the character of the man himself could not otherwise be under- 
stood ; for so intimately did he identify himself with hb sjrt- 
terns, and such was his desire that they should be propagated, 
that all other objects seemed to hin subordinate, and even his 
greatest and most useful works appeared in his own eyes mere- 
ly as the slight accessories of his kifty speculations. 

Thus, while Lavoisier was creating in his laboratory a new 
chemistry, founded on a beautiful and methodical series of ex« 
periments, M. de Lamarck, without attempting experiment, and 
destitute of the means of doing so, imagined that he had dis* 
covered another, whidi he did not hesitate to set in opposition to 
the former, although nearly the whole of Europe had received 
it with the warmest approbation. 

As early as 1780, he had ventured to present this theory in 
manuscript to the Academy of Sciences ; but it was not till 179t 
that he published it, under the title of Redierches sur les Causes 
des Prindpaux Faits Physiques.* It reappeared in an improved 

* Betesxchei on the csiisef of the most important phjsicml ftcti, and ptrti* 
cularlj on those of combustion ; of the raising of water in the state of vapour | 
of the heat produced by the friction of solid bodies against each other; of the 
heat which becomes anuible in sudden decompositions, in efiervesoenoesy and 
In the bodiea of many living animals ; of cawsticlty, and of the taste and i 
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bfder in the Memoires de Physique et cf Histoire NaturelJe,* 
which he hastened to read to the Institute shortly after its estab- 
Kshment, and which he collected into a volume in 1797. Accord* 
tng to him, *' matter is not homogeneous ; it consists at simple 
principles^ essentially diflPerent among themselves. The eooBec 
tion of these principles in compounds varies m intensity ; they 
mutdaUy conceal each other, more or less, according as each of 
them is more or less predominant. The {mndple of no com* 
ponnd is ever in a natural state, but always more or less modi- 
lied. As, however, it is not agreeable to reason that a substance 
rfiould have a tendency to pass from its natural condition, it 
must be concluded, that combinations are not produced by na- 
ture ; but that, om the oontmry, she tends unceiasingly to de- 
stroy the combinations which exist, and each principle of a 
compound body tries to disengage itself according to the de- 
gree of its energy. From this tendency, favoured by the 
presence of water, dissolutions result: affinities have no in- 
fluence; and all experiments by which it is attempted to be 
proved that water decomposes, that there are many kinds of 
air, are mere illusions, and it is fire whidi produces them. 
The element of fire-f- is subject, like the others, to modifica- 
tion, when combined. In its natural state, every where diffused, 
and penetrating every substance, it is absolutely imperceptiUe ; 
only, when it is put into vibration, it becomes the essence of 
soond ; for air is not the vehicle of sound, as natural philoso- 
phers bdieve. | But fire is fixed in a great number of bodies, 
where it accumulates, and becomes, in its highest degree ci con* 
densation, carbonic ftre^ the basis of all combustible substances, 

of certain compounds; of the colour of bodies, and of the origin of compounds 
and of all minerals ; finally, remarks on the lifeofoi^ganic beings, their growth, 
strength, decay, and death. Paris, 1794, 3 vols. Bvo. 

* Memoirs on physics and natural history, founded on reason, independent- 
ly of all theory, with the exposition of new considerations on the general 
cause of dissolutions, on the substance of fire, on the colour of bodies, on the 
formation of compounds, on the origin of minerals, and on the organization of 
living bodies. Paris, 1797, 1 voL 8to. 

t Memoir on the substance of Fire, considered as a chemical agent in ana- 
lysts. Journal de Physique, Floreal an tji. 

X Memoir <m the substance of Sound. Journal de Physique, 16 4^ 86 Bni* 
maire an. ni. 
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and the cause of all colours. When less condensed, and -nioiv 
liable to escape, it is acidific fire (Jh^ acidifique)^ the cause of 
causticity when in great abundance, and of tastes and sneUs 
when less so. At the moment when it disengages itself, aad ia 
its transitory state of expansive motion, it is caloric fire. It it 
in this form that it dilates, warms, liquefies, and volatilizes bo- 
dies, by surrounding their molecules ; that it bums themt by 
destroying their aggregation ; and that it calcines or acidifiet 
them, by again becoming fixed in them. In the greatest forqt 
of its expansion, it possesses the power of emitting light, which 
is of a white, red, or violet-blue colour, according to the fora» 
with which it acts ; and it is, therefore, the origin of the pris- 
matic colours ; as also of the tints seen in the flame of candlc«» 
Light, in its turn, has likewise the power of acting upon fire^ 
and it is thus that the sun continually produces new sources of 
heat. Besides, all the compound substances observed on the 
globe, are owing to the organic powers of beings endowed vuh 
life, of which, consequently, it may be said, that they are not 
conformable to nature, and are even opposed to it, becaute thej 
uncea^ngly reproduce what nature continually tends to de- 
stroy. Vegetables form direct combinations of the elements ; 
animals produce more complicated compounds, by combining 
those formed by vegetables ; but there is in every living body a 
power which tends to destroy it ; all, therefore, die, each in bis 
appointed season, and all mineral substances, and all inorgaaio 
bodies whatsoever, are nothing but the remains of bodies which 
once had life, and from which the more volatile principles have 
been successively disengaged. The products of the most com- 
plex animals are calcareous substances, those of vegetables, soiI«, 
or clays. Both of these pass into a siliceous state, by freeing 
themselves more and more from their less fixed principles, aad 
at last are reduced to rock-crystal, which is earth in iu great^t 
purity. Salts, pyrites, metals, differ from other minerals only bo- 
cause certain circumstances have had the effect of accumulating 
in them, in different proportions, a greater quantity of carbonic 
or acidific fire. 

With respect to life, the only cause of all compositions, — tlie 
mother, not only of animals and v^etables, but all bodies which 
now occupy the surface of the earth, — M, de Lamarck yet ad- 
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imCted^ in these bis two earliest works, that all we know of it is, 
thai living beings all oome from individuals similar to them- 
uAresy but that it is impossible for us to ascerUin the physi- 
eal cause which has given birth to the first individual of each 
tpacies. 

To these two writings he added a third of a polemical de- 
tcffiption, viz. a refutation of the pneumatic theory,* in which 
1m>, in some measure, challenged the new chemists to the com- 
bat : conceiving, like so many other authors of system, that to 
ktep silence would be to cause his system to be forgotten, and 
not tknibting that if he could only enter it in the lists, it would 
cbtrai an easy triumph, and the public, attracted by th^ eclat 
of the dispute, would not hesitate to adopt a system of which 
they could scarcely otherwise be aware of the existence. 

To his great regret, neither this refutation, nor his exposi* 
tkm, met with any reply ; no one considered it necessary. He 
was himself, in fact, too well aware, that the whole of this edi* 
fee rested on two assertions equally conjectural ; the one, that 
substances do not enter into combinations, unless modified in 
their nature ; the other, that it is not reasonable to believe, that 
nature impresses on them a tendency to such a change. De- 
prived of one of these foundations, the whole falls to the 
ground. 

We have mentioned that M. de Lamarck at this neriod still 
conceived it imposnble to remount to the first origin of living 
kings : this was a great step yet remaining for him, and he was 
not long in making it In 1802 he published his Researches on 
Living Bodies,-}- containing a physiology peculiar to himself, in 

* SefUtatkm of the Pneumatic Theory, or of the new doctrine of modem 
diemists, presented article Bfieac article, in a series of answers to the prin- 
ciples published by C. Fourcroj in his Chemical Philosophy ; preceded by 
a Supplement to the theory exphdned In the work, entitled, Researches on 
Ike Caueet of the Principal Facts in Physics, to which this forms a neces- 
Miy s^pendagei Paris, 1830, 1 voL 870. 

•f Besearchea on the organization of living bodies, and particulariy on its 
origin^ on the cause of its developments and the progress of its composition, 
snd on that which, by continually tending to destroying it in every indivi* 
dbal, necessarily brings on death. Preceded by a discourse delivered at the 
cpcaing of the Zoological Course in the Museum of Natural History. Paris, 

im&, IV0L8V0. 



Digitized by VjOOQ IC 



14 Cuvier^e Biognphical Memoir qfM. de LMmmrdc4 

the same way that bis researches on the principal faets of pfa j<« 
ttcs coDtaiDed a chemistry of that character. In his opinkm, 
the egg contains nothing prepared fbr life before beiog ttenxu 
dated} and the embryo of the chick beoomes susceptible oi ▼ital 
motion only by the action of the seminal vapour : but, if we ad« 
mit that there exists in the universe a fluid analogous to this 
▼apour^ aad capable of acting upon matter placed in favoonMt 
circumstances, as in the case of the embryon, which it orgaaiaea 
and fits for the enjoyment of life, we will then be aUe to farm 
an idea of spontaneous generations. Heat alone ia perhaps tht 
agent employed by Nature to produce these incipient orgaaica^ 
lions ; or it may act in concert with electricity. t/L de Lamardi 
did not believe that a bird, a bmrse, nor even an insect, coutd 
directly form themselves in this manner ; but, in re^urd to the 
most simple living bodies, such as occupy the extremity of the 
scale in the di£ferent kingdoms, he perceived no difficulty ; for 
a monad or a polypus are, in his opinion, a thousand tiiMs 
more easily formed than the embryo of a chick. But how do 
beings of more complicated structure, such as spontaneoue ga* 
neratioB could never produce^ derive their existence ? Nothing, 
according to him, is more easy lo be ooneeived. If the otgawn, 
excited by this organising fluid, be prolonged, it will augmeal 
the consistency of the containing parts, and render them sasoapi* 
tible of re-actiag on the moving fluids whidi they contain, and 
an irritabilfty will be produced, which will consequently be pan* 
aessed of feeling. The first eflbrts of a being thus beginning ta 
develope itself must tend to procure it the means of submCenee^ 
and to form for itself a nutritive organ. Hence the existenoe df 
an alimentary canal ! Other wants and desires, produced by dr- 
eurastanoes, will lead to other effisrts, which will produce other 
organs : for, according to a hypothesis inseparable from the rest, 
it is not the organs, that is to say, the nature and the form of 
the parts, which give rise to habits and £Kulties ; but it is the 
latter which in process of time give birth to the oi^^ans. It is 
the diB J rn and tha attempt to swim that produces me mbr a n es in 
the feet of aquatic birds ; wadmg in the water, and at the same 
time the desire to avoid wet, has lengthened the legs of such as 
freqcient the sides of rivers ; and it ia the deaire of flying that 
has converted the arms of all birds into wings, and their i 
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and scales into fieathers. In advanciog these illustrations, we 
bava used the words of the author, that we may not be suspect- 
ad either of adding to his sentiments or detracting any thing 
from them. 

These principles once admitted, it will easily be perceived 
that nothing is wanting but time and circumstances to enable a 
OMmad or a polypus gradually and indifferently to transform them- 
atlTes kilo a frog, a stork<i or an elephant But it will also be per- 
omtd that M. de Lamarck could not fail to come to the conclusion 
tkat qpeeies do not exist in nature ; and he likewise a£Brms, that 
if aankiod think otherwise, they have been led to do so only 
from the length of time which has been necessary to bring about 
thoae iBiuiaierid>le varieties of form in which living nature now 
a^p^iun- This result ought to have been a very painful one to a 
Batundist, nearly the whole of whoae long life had been devoted 
to the (fetermiiuitiou of what had hitherto been believed to be 
whether in reference to {dants or animals, and whose 
: acknowledged merit, it must be confessed, consisted in this 
wry determination. 

However this uMiy bey M. de Lamarck reproduced this theory 
ot Life in all the aoological works which he afterwards published; 
and whatever interest tliese works may have ezdted by thdr 
positive merits, no one conceived their systematic part suffi* 
matly dangetom to be made the suliject of attack. It was left 
unaKshwrfaed like Ua theory of Chemistry, and for the same rea* 
son> beomise every one could perceive that, independendy of 
wnny errors in the details, it likewise rested on two arbitrary 
•uppositioDS ; the our, that it is the seminal vapour which orga* 
niaes the embryo ; the other, that efibrts and desires may eft* 
gc u der oi^gaus. A system established on such foundations may 
amuse the imaginatioa of a poet ; a metaphysician may derive 
tamk it §sa entirely new series of systems ; but it cannot for a 
moment bear the examination of any one who has dissected a 
haad^ a viscus, or even a fei^ter. 

But bis theory of chemistry and of living bodies is by no 
means the whole that M. de Lamarck accomplished in this way« 
In his Hydrogeology,* published in 180S, he advanced a cor- 

^ Hjdrogeologj, or researches on the influence exerted b^ water on the 
furfiue of the terrestrial globe ; on the causes of the existence of the basin 



Digitized by VjOOQ IC 



16 CiivieFis Biographical Memtrir ofM. de Lamarck. 

responding theory of the foitnation of the globe and its changes, 
founded on the supposition that all composite minerals are the 
remains of living beings. The seas, unceanngly agitated by the 
tides, which the action of the moon produces, are continually 
hollowing out their bed ; and in proportion as the latter deepens 
in the crust of the earth, it necessarily follows that th^ level 
lowers, and their surface diminishes ; and thus the dry land» 
formed, as has been already said, by the delms of living crea- 
tures, is more and more disclosed. As the lands emerge from 
the sea, the water from the clouds forms currents upon their sur- 
face, by which they are rent and excavated, and divided into 
valleys and mountuns. With the exception of volcanoes, our 
steepest and most elevated ridges have formerly bdooged to 
plains, even their substance once made a part of the bodies of 
animals and plants ; and it is in consequence of bdng so long 
purified from foreign principles that they are reduced to a sili- 
ceous nature. But running waters furrow them in all directions, 
and carry their materials into the bed of the sea> and the latter, 
from continual efforts to deepen its bottom, necessarily throws 
them out on some side or other. Hence there results a general 
movement, and a constant tranqxwition of the ocean, which lias 
perhaps already made several circuits of the globe. This shift- 
ing cannot occur without displacing the centre dC gravity in the 
globe ; a circumstance which, according to Lamarck, would have 
the effect of displacing the axis itself^ and changing the t eiapc - 
ratures of the different climates. If none of these tl|^igs have 
fallen under our observation, it is on account of the excessive 
slowness with which these operations are carried on. Time is 
always necessary to account for them ; unlimited tinfr, which 
plays such an important part in the religion of the magi, b no less 
necessary to Lamarck^s physics, and it was to it that he had re- 
course to rilence his own doubts, and to answer all theobjectkais 
of his readers. 

The case was no longer the same, when he ventured to make 
an application of his systems to phenomena capable of being ap- 
preciated by near intervals. He had soon an opportunity of 

of sets, and its successive shifting to different points of the globe ; finalljr, on 
the changes which living bodies produce on the nature and condition ^ the 
surfiioe. 1 voL Sro. 1802* 
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convincing himself how far nature sometimes rebels agunst doc- 
trines conceived a priori. The atmosphere, according to him, 
may be compared to the sea,— 4t has a surface, waves, storms ; 
it ought likewise to have a flux and reflux, for the moon ought 
to heave it upwards as it does the ocean. In the temperate and 
frigid zones, therefore, the wind, which is only the tide of the 
atmosphere, must depend greatly on the declination of the moon; 
it ought to blow towards the pole which is nearest to it, and ad- 
vancing in that direction only, in order to reach every place» 
traversing dry countries or extended seas, it ought then to ren* 
der the sky serene or stormy. If the influence of the moon on 
the weather is denied, it is only that it may be referred to its 
phases ; but its position in the ecliptic will afPord probabilities 
much nearer the truth.* 

In order to demonstrate this theory in some measure by facts, 
and to attract the attention of the public to it, M. de Lamarck 
thought it would be useful to present it under the form of pre- 
dictions. He had even the perseverance to print almanacs for 
eleven years successively,-}- announcing the probable state of the 

* Of the influence of the moon on the earth's atmosphere ; Joomal de 
Phjdque, pnirial, an ti. — On the yariations in the state of the sky in 
the mean latitudes between the equator and the pole, and on the principal 

causes which produce them ; Journal de Physique, frimaire, an xi On the 

mode of drawing up and notifying meteorological obsenrations, in order to 
obtain from them useful lesulti, and on the conaiderationfl which ought to be 
kept in view for this purpose ; (ibid.)— On tempests, storms,, hurricanes, and 
on the character of destructive winds; Journal de Physique, 18 brumiUre, 
an IX. — Researches on tlie presumed periodidtj of the principal variations in 
the atmosphere, and on the means of determining its existence, (ibid) ; read 
to the Institute^ 26 ventose, an is. In a note to his memoir on Sound, he 
promised to advance a theory of the earth*s atmosphere, at which, he says, he 
had laboured for more than thirty years ; but this was never published. 

t Annual of Meteorology for the year vxii. (1800) of the Republic, contain- 
ing an exposition of the probabilities acquired by a long series of observations 
on the state of the weather, and variations of the atmosphere, in different sea- 
sons of the year; an indication of the times when it may be expected to be 
fine weather or rain, storms and tempests, frost, &c ; finally, an enumera* 
lion, according to probabilities^ of the times fiivourable for fUtes, Joumeya^ 
voyages, harvest, and other undertakings in which it is of importance not to 
be interrupted by the weather ; with simple and concise directions regarding 
those new measures. Paris, 1800, continued till 1810, filming altogether 
1 1 vols. 

YOL. XX. NO. XXXIX.<--JAKnART 1836. B 
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tenperature for each day ; but it maj be said that the weather 
took pleasure in exposing his fallacies. In vaia did he attempt 
every year to introduce some new consideration^ such as the 
phases^ the apogee and perigee of the moon, and the relative 
portion of the sun ; in vain did he seek thereby to explain his 
£ftl8e r^konixi^ and to rectify his calculations. The very sue- 
oeeding season taught him« to his disappointment, that our at- 
mo^here is subjected to influ^ces far too complioited for man- 
kind to calculate upon its phenomena. At last he renounced 
this fruidess labour, and, returning to that which he ought never 
to have negleeted, occupied himself with the direct object of his 
{HTofessorsbip^ — the history of invertebrate animals,-*in wbidi 
he at last found an indisputable source of reputation, and a last- 
ing title to the gratitude of posterity. It is to him that we are 
indebted for the above name, inverMraU animalij whidi ex- 
presses perhaf^ the only drcumstance in their organiaauoo 
which is tx>Bimon to them alL He was the 6rst to use it in pre- 
ference to that of whit&iilooded animals^ hitherto employed; 
and the accuracy of his views was not long in being confirmed 
by observations, which prove that an entire class of these ani- 
mals possess red bkxxL A new dassificatioii, ftninded on thdr 
anatomy, had been published in 1795 ; this he in a great mea- 
sure adopted in 1797>* and substituted it in the room of those 
of Linnaeus and Bruguiere, which at first formed the base of 
Us course. After that pmod, he mocKfied it in various ways, 
but without entirely cbangnig it.^ His anatomical knowledge 

* See Uie table inserted at the 3I4th page of his Memolres de Phjslqiie 
et d'Histoire Nattirelle, and the subjoined note, the only testimony he hat 
Wi of the source whence he derived it. This table differs from the arrange- 
ment in question, only In establishing a class of radiarii which cannot be main. 
ti^ed, and in learlng the Crustacea with hasects, a union which he afterwards 
regaided as imppoiMc;. 

t In hia system of Animauz sans Tertebres, in 1810,^ he adopted the dan 
of Crustacea, and created that of Arachnides, in consequence of some obser- 
rations which had been communicated to him on the heart and pulmonary 

1 Sjrstom ol Iftvwrtebrate AniMJt, m g«Mrml teU* of ^ oImms, ot^sm, and ga- 

JVtf\. oi these animals ; pcssenting thair «is«ntUl ohsfaelen, and their dislribtttiea ao- 
cordiog to their natural relatiooa and organizatioa, after the mode of anmngemenl 
adopted with preserred specimens in the galleries of the Museum of Natural History ; 
preoeded by a Dieeoorso detiveeed at^tlle opeaiag of the Zoological Course in ^e Ifn- 
seum, year viu. id the Republic. 1 vol. 6to. Paris, year IX. 
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was not of such a kiinl as to eoable him to advance many new 
views ; it may even be said that the general distribution of these 
animals into apathetic^ sensible^ and inidligeni^ which he at last 
introduced into his method, was neither founded on their or- 
ganization, nor exact observation of their faculties. But what 
was peculiarly his own, and will continue to be of fuodameotal 
importance in all ulterior researches on these subjects^ are his 
observations on shells and poiypit whether of a stony or flexible 
nature The sagacity with which he circumscribed and charac- 
terized the genera, according to the circumstances of form, pro- 
portion, surface, and structure, judiciously selected and ca«ly 
recognised ; the perseverance he displayed in comparing and. 
distinguishing the species, fixing the synonyms, and furnishing 
clear and detailed descriptions, have rendered each of his sue- 
cessive works the regulator of this department of natural history. 

MC8 of Spiders. Id 1813, in his Reseftrches on the Organization of Living 
Bodies^^ he admits the class of Annelides, established, as he acknowledges In 
the 24th page, on mj obserrations respecting their drcahting organs^ and the 
celouref their blood. Is 1 SOS, in his Philosophical Zoology,* he cveatos two 
classes in addition, viz. the infusoria divined from the poljpi, and the cea- 
tr^>edes separated from the moUuscte. In this work, also, he for the first 
time presented animals in the inverse ratio of their organization, begini^lng 
witii the most simple — He preserve s this order and arrangement in the 
Bmtrattffom hU Cmtnty pubBshed in 1819;* aad besides, he separates in that 
work the classes of animals into the grand divisiens A jM i h ifu t g, S€tuible$, and 
InteUigentt.— It is on this plan that he drew up his grand histoiy of inver- 
tebrate animals, begun in 181&.* 

1 8m Sapp. p. 36. 

' Zoological Philotopbj, or ezpotltion of eonsiderationf relating to the natural his« 
tory of animala ; of the divertity of their orginitation, and fiicuhiet retuiting there, 
ffom ; of the physical cautet which atipport life in them, and gire riae to the more- 
ments which Uiey execute ; and thoee which produce, sometimet feeling and at othsr 
timei intelligence, en such as are so endowed. 2 Tols. 6to. Paris, 1809. 

> Extract from the Zoological Covno m the Ifasena of Nataral HiStey, en ^ 
inTertebrate animals ; presenting the arrangement of animals, the characters and prin- 
cipal divisiotts, together with a simple list of genera. 1 vol. 8to. Paris, 1812. 

* Natural History of Invertebrate Animak, preoeatiBg the generic aad particular 
diaracters of these animals, their distribution, their classes, their families, their ge- 
nera, and Ae prin cipal spedee; prec e d e d by an introduction, detenoining the essential 
diaracters of an animal, and its diatbietion from vegetaUm aad odier nateral bodies ; 
and finally, an expoeitioQ of the fundamental principles of soology. 7 vola. 8vo. 
Paria, 1815 to 1822. This is M. de Lamarck's capital work. A part of the 6th, and 
the whole of the 7th, volumes were drawn up by his daughter from his papers. la 
the 64h^ *• IfytilMi^ the Maleao6s, lite Pectinidee,a«l the OttraoH are by M. Valao. 
menaea. Tha first five are trnttpn by M. de LaaM»dcfaiBSil4 sssistsd ia the part ra 
lating to insects by the advice of M. lAtreille. 

b2 
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It was chiefly according to his views that such as have written 
on the same subject, have named and arranged their species ; 
and even at present, we should in vain seek for a more complete 
account of sponges (for example), of alcyons, and many other 
kinds of corals, than what is aflbrded by his UiHoire des Jni- 
maux sans Vertebres. There is one branch of knowledge in 
particular to which he has given a remarkable impulse, the his- 
tory, namely, of shells found in the bowels of the earth. These 
had attracted the attention of geologists from the time that the 
chimerical notion was exploded, which attributed their origin to 
the plastic force of a mineral nature. It was perceived that a 
comparison of such as belong to the difierent beds, and their 
approximation to those now living in difierent seas, could alone 
throw light on this anomalous phenomenon, — the deepest, per- 
haps, of all the mysteries which inanimate nature presents to our 
view. This comparison, however, had scarcely been attempted, 
or, if it were, it was made in the most superficial manner. The 
study had been regarded as a trifling object of curioaty. Whence 
do they come ? Have they lived in our climate, or, have they 
been transported hither ? Ai:^ they still in a living state else- 
where ? All these important questions could not be answered 
bflt by carefully examining them one by one. The prosecution 
of this inquiry was the more tempting to M. de Lamarck, (Hi ac- 
count of the basin of Paris being, perhaps, the only spot in the 
world where such a vast number of these productions are accu- 
mulated in so small a space. At Grignon, which does not ex- 
ceed a few square toises in extent, no fewer than 600 different 
species of shells have been collected. 

M. de Lamarck entered upon this examination with that pro- 
found knowledge which he had acquired of living shells, and the 
excellent figures and careful descriptions which he produced, 
caused those beings, deprived of life for so many ages, again, as 
it were, to reappear in the world.* 

* Memoir on the fossils of the neighbourhood of Paris, comprising the de- 
termination of spedea which belong to marine invertebrate animals, and d 
which the greater part are figured in the collection of drawings in the mu- 
seum.— This memoir, begun in the Annals of the Museum, voL i, and con- 
tinued in the subsequent volumes, was never brought to a concUtsioii. H 
was accompanied with a coUecU<m of plates of fbssil shelb fimnd near Paris, 
with their explanation. YoL L 4to. Paris, 1823. 
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It was thus that M. de Lamarck, by resuming occupations 
analogous to those which first procured him reputation, at last 
raised for himself a monument which will endure as long as the 
objecu on which it rests. Fortunate had it been for him if he 
had been able to render it more perfect. But we have already 
seen that he was late in devoting himself to zoology ; and from 
the first, the weakness of his eyes obliged him to have recourse 
for the investigation of insects to our celebrated associate M. de 
Latreille, whom Europe recognises as his master in this immense 
department of Natural History. The clouds thickened upon 
him by degrees, and allowed but an imperfect glimpse of all 
those delicate organizations, the observation of which constituted 
bis only enjoyment No art could stop the inroads of this cala- 
mity, nor administer a remedy ; that light, which had been so 
much the subject of his study, at last entirely failed him, and 
be passed many of his last years in absolute blindness. This 
misfortune was the more distressing, because it overtook him in 
such circumstances that he could obtain none of those means of 
distraction or alleviation which might have otherwise been pro- 
cured. He had been married four times, and was the father of 
seven children. The whole of his little patrimony, and even 
the fruits of his early economy, were lost in one of those hazard- 
ous investments, which are so often hdd out as baits to credu- 
lity by shameless speculators. 

His retired life, the consequence of his youthful habits, and 
attadiments to systems so little in accordance with the ideas 
which prevailed in science, were not calculated to recommend 
him to those who had the power of dispenung favours. When 
numberless infirmities, brought on by old age, had increased his 
wants, nearly his whole means of support consisted of a small 
income derived from his chair. The friends of science, attracted 
by the high reputation which his botanical and zoological works 
had obtained for him, witnessed this with surprise. It appeared 
to them that a government which protects the sciences, ought 
to have been more careful to become better acquainted with the 
situation of a celebrated individual ; but their esteem for him 
was doubled, when they saw the courage with which the illus- 
trious old man bore up against the assaults both of fortune and 
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of nature. They pnticularly admired the deToCedncflB which he 
inspired in sudi of his children as renuuned with him. Hit 
eldest daughter, endrelj devoted to the duties of filial affection 
for many jrears, never kft him for an inaiaut, readily ei^aged 
in every study which might supply his want of sight, wrote to 
his dictation a portion of his last works, and accompanied and 
aupported htm as long as he was able to take some exefciae. 
Her sacrifices, indeed, were carried to a degree which it is im- 
pofloifak to express ; when the father could no longer leave bit 
room, the daughter never once left the house. When she after- 
wards did so for tlie first time, she was incommoded by the free 
air, the use ci which had been so long unfamiliar to hen It b 
rare to see virtue carried to sudi a degree^ and it is not less ao 
to inapire it to that d^ree ; and it is adding to the praise of M. 
de Lamarck to recount what his children did for him» 

M. de Lamarck died on the 18th December 18S9, at tte agt 
of eighty-five years, leaving only two sons and two daughters; 
Theddest of these sons occupies an important place in the Corps 
des Pouts et Chauasdes. His pbce in the Institute has been giten 
to M. Auguste de Saiot Hilaire, whose travels in America have 
procured so many interesting plants, and which he has studied 
so profoundly* His diair in the Museum of Natural History, 
the object at which was too extensive for the exertions of one 
individual, has been, at the request of hb colleagues, divided 
into two by the government ; M. Latreille taking the charge of 
Insects and Crurtacea ; and M. de Blainville of all the other 
divisions which constituted tlie Linnean Class of Vermes. 



On the Hindu Astronomical Tables. Communicated by the 

Author. 

There is a very nngular revival of a justly exploded opinion 
of the character of these tables, in the puUished prooeedis^ of 
the Anniversary Meeting of the Royal Astatic Society, held oa 
Saturday 9ch May 1835, appended to the journal of that So- 
dety* It is in the report of a speech, or observations, made by 
Sir Alexander Johnston, Cbahrman of the Committee of Corre^ 
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qpondenoe. In that. Sir Akxander is represented aa saying :-^ 
<* Lalonbere, a man of great research, who was sent by Louis 
XIV. on a mission to Siam, was the first person who in noodem 
days brought to Europe any document shewing the nature of 
the Hindu Astronomical Tables. He brought to France a copy 
of the Siamese Table, which was n subject of a good deal of coo* 
sideration to the astronomer Cassini. The French subsequently 
brought to Europe the Hindu Astronomical Tables found at 
Erishnapuram, diose found at Naraspur, and finally, those found 
at Triralore, a place twelve miles to the west of Negapatnam ; 
these three places are all situated in the southern peninsula of 
India. The astronomical tables found at Trivalore, are supposed 
to have been formed upon observatiotts made 8000 years before 
dte Christian era, a fact which Bailly and Playfair both con« 
ceired to be proved, as they found, upon calculating back to the 
time when these tables were supposed Co have been formed, thai 
the tttuation of the heavenly bodies must have been preciselj 
sod) as described in these tables. Bailly and Playfair also re^^ 
mark, that the Hindus could not have formed these tables with* 
out an extensive knowledge of geometry, and of plane and sphe* 
rical trigonometry, or of some substitute for them."** 

Few persons at all conversant with the recent prepress of 
science and literature, are ignorant of the opinions of Bailly and 
Playfair on this subject, and of the advantage that some persons 
took of them to propagate, with great seal, a total scepticism 
respecting the authenticity of Uie true records of mankind^ 
which we possess in Europe, the acknowledged chronology of 
these not agredng with such an early advance of science in In- 
dia. It was in vain that Mr Jones had early demonstrated the 
true nature of the Hindu Tables, in opposition to ihe opinion 
of Bailly and Playfair. By a certain class of writers, they were 
held forth as a faithful record of actual observations, (at many 
years after the death of Bailly. In the Edinbui^ Review, 
especially, as if some writer in that work had taken the opinion 
of BaiUy and Playfair under his special protection, we had a se- 
ries of papers taking the accuracy of that opinion for granted, 
down to the very time when the t}uestion was finally set at rest 
in Laplace^s Syst^e do Monde. 

The writer of this note has no means of corresponding ^th 
Sir Akxander Johnston or the Royal Amatic Society, and begs 
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to take advantage of tbe Edinburgh New Philoaophical Jour- 
nal, die pages of which, he has no doubt, will, with its custonuiry 
liberality, be lent to correct an error in science, indirect public 
attention anew to LapIace^s demonstration of the real nature of 
tbe Hindu Astronomical Tables, by quoting it here from the 
Syst^me du Monde. Sir Alexander Johnston, as we learn from 
a note appended to tlie report of the Anniversary Meeting, has 
been requested to reduce his observations to writing ; and it is 
to be hoped may correct the oversight, in the published report, 
of the lucid statement of Laplace. It is tbe object of the Royal 
Asiatic Society, as we learn from Sir Alexander Johnston^s 
speech, to diffuse European learning and science in India ; but 
the young gentlemen whom we send out thither with tliat view, 
would be less stimulated to their noble task, and especially could 
feel no interest in the introduction among the Hindus of that 
which is infinitely more^valuable than human learning and science, 
and that is our revealed Theology and Ethics, were they to 
leave our shores infested with any degree of the scepticism ap- 
pended to the opinion of Bailly and Playfair, and go into re- 
gions where they could have little opportunity for correcting tliat 
erroneous opinion. 

What follows is copied from Harte'^s translation of the Sys- 
t^me du Monde, vol. ii. pp. 2S0, 221, £22 (Dublin 18S0). The 
demonstrations are too varied, complete, and consistent, to leave 
any doubt that the Hindu Tables are the result, not of observa- 
tion, but of erroneous calculation backwards to anterior time. 

^* In Persia and India,^ says Laplace, *^ the commencement of 
astronomy is lost in the darkness which envelopes the origin of 
these people. 

<^ The Indian tables indicate a knowledge of astronomy con- 
siderably advanced, but every thing shews that it is not of an 
extremely remote antiquity. And here, with regret, I differ in 
opinion from a learned and illustrious astronomer, whose fate is 
a terrible proof of the inconstancy of popular favour, who, after 
having honoured his career by labours useful both to science and 
humanity, perished a victim to the most sanguinary tyranny, 
opposing the calmness and dignity of virtue, to the revilings of 
an infatuated people, of whom he had been once the idol. 

^^ The Indian tables have two principal epochs which go back, 
one to the year 3102, the other to tbe year 1491 > before oar era. 
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These epochs are connected with the mean motions of the sun, 
moon, and planets, in such a manner, that, setting out from the 
posiuon which the Indian tables assign to all the stars at this 
second epoch, and jreascending to the first by means of these 
tables, the general conjunction which they suppose at this pri- 
mitive epoch is found. Bailly, the celebrated astronomer, already 
alluded to, endeavours, in his Indian Astronomy, to prove that 
the first of those epochs is founded on observation. Notwith. 
standing all the arguments are brought forward with that perspi- 
cuity he knew so well to bestow on subjects the most abstract, 
I am still of opinion, that this period was invented for the pur- 
pose of giving a common«origin to all the motions of the heavenly 
bodies in the zodiac. Our last astronomical tabin being render- 
ed more perfect by the comparison of theory with a great num- 
ber of observations, do not permit us to admit the conjunction 
supposed in the Indian tables ; in this respect, indeed, they made 
much greater differences than the errors of which they are still 
susceptible, but it must be admitted that some elements in the 
Indian astronomy have not the magnitude which they assigned 
to them, until long before our era ; for example, it is necessary 
to ascend 6000 years back to find the equation of the centre of 
the sun. But, independently of the errors to which the Indian 
observations are liable, it may be observed, that they only con- 
ndered the inequalities of the sun and moon relative to eclipses, 
in which the annual equation of the moon is added to the equa- 
tion of the centre of the sun, and augments it by a quantity 
which is very nearly the difference between its true value and 
that of the Indians, Many elements, such as the equation of 
the centre of Jupiter and Mars, are very different in the Indian 
tables from what they must have been at their first epoch. 

^ A consideration of all these tables, and particularly the im- 
possibility of the conjunction at the epoch they suppose, prove, 
on the contrary, that they have been constructed, or at least rec- 
tified, in modem times. This also may be inferred from the 
mean motions which they assign to the moon, with respect to its 
perigee, its nodes, and the sun, which, being more rapid than 
according to Ptolemy, indicate that they are posterior to this as- 
tronomer ; for we know, by the theory of universal gravitation, 
that these three motions have accelerated for a great number of 
ages." 
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On a Species ofBeroeJbund on the North-east Coast qflrdand. 
By RoBKST Patt£Ssom« Esq. Treasurer to the Belfast Mu- 
eeum. Communicated by the Author. ♦ With figures on 
Plate I. 

Ths necessity of separating the spedes of Beroe, funusbed 
with long ciliated tentacula, from sudi as are destitute of tfaes» 
organs, was so apparent, that Dr Fkming was induced %o fbna 
them into a distinct genus, under the term PkunArackim, The 
only British species yet included in this division is the Bmtf 
piUus* It was first added to the British Fauna by Montagu ia 
181S. It is m^jirioned by Scorcsby in his Arctic Regions, and 
several interesting particulars respecting it are recorded by AiK 
douin and Milne Edwards. For the principal part of our knoww 
ledge respecting it, we are, however, indebted to the exc oU ent 
paper published by Dr Grant in the Tcansactiona of the Zoolo- 
gical Society. 

During the spring and summer of the present year, 18S5> I hav« 
taken in constderaUe numbers on the north-«ast coast of Iidand^ 
a species of Beroe, furnished with tentacula, but diffning in wmxj 
particulars from the Beroe pUeus described by Dr Grant As ^ 
high character as a naturalist which this gentleman has so justly 
attained, precludes the imputation of inaccuracy on bis part^ I 
am compelled to believe that the Irish species is distinct from the 
B. pileuSf and consequently that it has not hitherto been record- 
ed as British. 

While the observations I have now to bring forward were in 
progress, I resided in the. immediate vicinity of the small sea- 
port town of Lame, in the county of Antrim. My lodging 
was atuated ma the small peninsula termed the Corran,f and 
nearly midway between the two stations, whence ferry-boats plj 
to the opposite peninsula of Island Magee. Through the nar- 
row channel, across which these boats are continually plying, the 
tide runs with great rapidity into Lame Lough. Hence I bad, 

• The prindptl pert of this paper was retd by the Author before the Katu« 
Ml Hlftmj Seciaij of firiilttt on the M of June 1816, and several living ape- 
dmens of the aniaial exhibited. 

t ThU word in the Iridi httiipaage BigaiflBa «BeaplBg Ho<^*« to whkfa 1^ 
piement the little peninsula has a strildng resembknce in form. 
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by metns of the ferry^boftts, an ea^ mode of taking, at all hours 
dariog the day, the small MedusiB and Cr%iitacea^ n hich the flow 
of the tide ^aoed within reach of a small canvass towing neC. As 
the Beroes could thus with facility be procured, and were to me 
highly attractive, my sitting-room, for between two and three 
weeks, was never without some of them. They were kept in 
glass jars, the water in which was dianged twice each day. 
With this precaution only, a few individuals were kept alive and 
vigorous for five days, and might with similar cne have conti- 
nued so for a much kxiger period. In general, however, after 
a few hours^ confinement, or at most after a couple of days, they 
were poured back into the sea, and their place supplied by other 
individoals. In this way I had a constant succession ci beroes 
newly taken, possessing in perfection their locomotive powers, 
and forming a subject for ceaseless admiration and remark. 

The sixe of the animal is from two to seven lines in length, and 
about one-third less in breadth, exhibiting a regular oval form. 
Many individuals are, however, globose, or more nearly resem- 
bling the shape of an orange. In every other respect they ap- 
pear alike, and I attribute the difference rather to a contractile 
power possessed by the animal, than to any permanent dissimi- 
larity in form. The body is transparent and colouriess, with 
the exception of a deep coloured conspicuous pink line towards 
the centre of the stomach, which line becomes bifurcate as it ad- 
vances upwards. 

It is furnished with eight bands (daced at regular intervals, 
and extending at each side about three-fourths of the distance 
from the mouth to the anus, but approaching more nearly to the 
latter. To these bands the cilia are attached, and, as the band 
is lesa broad at either extremity than in the centre, the cilia ex- 
hibit a corresponding (kcrease* Dr Grant, in speaking of the 
cilia of B. pUeui^ states, that thare are about forty in each bond, 
and that ** they are not angle fibres, but consist of several short 
flitrai^t transparent filaments, placed parallel to each other in a 
single row, tmd connected together by the skin of the animal, 
like the rays supporting the skin of a fish." In the Irish species 
of beroe now under consideration^ the number of cilia is much 
less than is here stsled. In some individuals they amounted to 
only fifteen, and m none did Uiey exceed twenty-seven. The 
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several filaments of each cilium are not connected ti^ther by 
any membrane. They are totally distinct, very numerous, ta- 
pering, and slightly recurved towards the extremity. Along 
each band a cord or slight ridge extends, dividing it longitudi* 
nally into two equal parts. The filaments on each band consist, 
therefore, of two parcels totally detached. The parcel^ which 
correspond in dtuation, move in general at the same time. The 
motion, however, is not always simultaneous ; each portion seems 
to possess a separate and independent power of motion, and hence, 
while one portion is vibrating in the usual manner, the other 
may be seen moving more slowly, or perhaps perfectly at rest. 
The length of the cilia at the outer edge in each row, is precisely 
the same as the distance from the one row to that immediately 
above ; it is greater, however, towards the centre, and hence the 
base of the cilia in the middle of the row is overlapped by the 
extremity of those beneath. 

The stomach appears to consist of two membranous plates 
joined at their edges, and capable of being extended, so as to in- 
close an almost circular space. In general, however, they are 
so nearly together that they present very Hiffifrent appearances 
in different positions. The upper edge of each membrane is di- 
vided into two semi-circular lobes, and these are constantly vary- 
ing, both in the extent to which they are protruded and that to 
which they are distended. It is seldom they are porrected to 
their full extent, but, when so, they produce so great a change 
in the oval form which the animal generally presents, that they 
make its outline appear like a miniature representation of one of 
those old fashioned bottles which we see in the pictures of the 
Flemish, the short neck of the vessel being generally uppermost. 

The mouth and oesophagus, as Dr Grant has observed, are 
wide, and the stomach extends to the centre of the body. These 
parts, I am inclined to think, are capable of considerable disten- 
sion. My attention was directed to this circumstance on the 
first evening that any heroes were taken. With them I found 
in my net a large number of cruHacea of a bright green colour, 
and from a line to a line and a half in length, which, on subse- 
quent examination, have proved to be some undescribed species 
of Cyclops. They were placed in a glass jar with the heroes. 
In the course of an hour afterwards, when candles were brought 
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into the apartment, I noticed that several oS the heroes bad one 
of these little animals in the cavity of the stomach, the bright 
green colouring of the cyclops rendering them particularly obvi- 
ous, and contrasting beautifully with the crystalline transpa- 
rency of the body in which they were inclosed. Although the 
length of these crustacea was equal to the one-fourth of the ave- 
rage length of the bodies of their dcvourers, some of the latter 
were not content with even this quantity of food, for two berocR 
were noticed in each of which two of the cyclops were contained. 

If, however, the heroes prey upon the small crustacea, they 
in turn furnish a supply of food to medusae more powerful than 
themselves. On the ISth of May I took a small medusa of the 
genus Callirhoe, but of a species undescribed by Lamarck, and 
placed in the glass vessel with it a beroe which had been taken 
at the same time. While the latter was swimming round the 
glass with that lively and graceful movement for which it is so 
remarkable, it came in contact with the filiform tentacula attach- 
ed to the arms of its companion. The arms instantly closed, 
and the beroe was a prisoner. I endeavoured to separate them, 
and for this purpose moved them about, by pushing them with 
a camel-hair pencil, but without effect. In about half an hour 
afterwards, when I again observed them, they were asunder, the 
beroe swimming about, and the cilia of its bands vibrating as 
briskly as usual. It had not, however, escaped uninjured from 
its captor. The Callirhoe had taken from the body of the beroe 
" a huge half moon, a monstrous cantle out** In fact the por- 
tion thus removed occasioned a vacancy which extended trans- 
versely across three of the bands, and longitudinally for about 
the one-third of its entire length. The being who had suffered 
this mutilation seemed^ however, quite unconscious of its misfor- 
tune, moved about in every respect as before, and for four days, 
during which I afterwards kept it, seemed to possess all its 
powers in unimpaired activity. 

To this instance of apparent insennbility to pain may be added 
one illustrative of the extent to which the principle of vitality, or 
of vital irritability, seems embued throughout every portion of 
its^frame. On one occasion two heroes were taken after a storm, 
with some of the cilia abraded, and other parts of the body shat- 
tered and even torn. Any of the cilia, however, which were at- 
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tacbed to these mutilated parts, retained all their former mobility 
uoimpaired. The most damaged of these heroes was then cut 
with a pair of scissors into several pieces, and each part exhi- 
bited in its cilia the same undiminished rapidity of movement 
One of these portions was again subdivided into parts so minute 
as to possess only one, or at most two cilia on each, yet no 
change in the ceaseless motion of these extraordinary organs took 
place. Thirty-three hours after this minute subdivision, several 
of them were vibrating as usual ; and, at the expiratioD of forty- 
two hours, the two cilia belonging to one fragment shewed un- 
diminished activity. 

On one occasion one of the heroes died during its confinement 
in the glass jar. I then took the body, made in it a longitudinal 
incision, and placed it in the small concave glass belonging to 
the microscope. In the course of a short time, the substance of 
the body had mdted down into a homogeneous watery mass. 
Soon, however, the warm air of the sitting-room caused some of 
the fluid particles to evaporate, and the renduum gradually as- 
sumed greater c^Mcity and consistence, displaying in a confused 
■lanner the two tentacula, and different bands of cilia. These, 
when the evaporation was complete, remained as if delicately 
painted in distemper colours on the glass, and were removed by 
a touch of the finger as completdy as if they had never appeared 
in any more animated state of existence. 

Although, from this circumstance, it is obvious that the quan- 
tity of solid matter which enters into the compotitioto of ih&r 
bodies, must be extremely trifling, they possess a greater degree 
of firmness and consistency than is generally supposed. Fre- 
quently have some of them dropped from my net into the boat 
when about transferring thf m to the glass vessels in which they 
were kept ; and, at such times, I have invariably lifted them in 
my fingers, and placed them with their companions, without 
their having received any apparent injury. If the finger be 
pressed against one recently dead, the beroe will not, by such a 
pressure, be changed into a broken and shapeless mass. It will^ 
on the contrary, by its smoothness and elasticity, slide from be- 
neath the finger. My observation, therefore, does not confirm 
the remark of Blainville, ^^ k peine est il touche, qu^il est bris^ 
et r^uit en moroeaux.""— (Moufi^ cTJctinologiey p. 150.) A 
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portion of albumen enters into the composition of these bodies ; 
for the beroe becomes more opaque, and in some degree coagu- 
lated, when thrown into alcohdi or into boiling water. 

While engaged in making some observations on the appear- 
ance exhibited under a lens by the cilia when in motion, I found 
to my surprise that the light afforded by a pair of candles 
was more favourable for. such a purpose than even that of the 
sun. The rays of that luminary were colourless as the body of 
the beroe, and passed through it as they would have done 
through a piece of crystaL The yellower and weaker rays of 
the candle had a different effect Impeded in their course, they 
coloured the animal with a tint different from that of the sea- 
water by which it was surrounded, and exhibited in darker 
shadings the portions of the body which were less translucent 
than the adjacent parts. Numerous dark, irregular, and some- 
what parallel lines, were thus brought into view, extending the 
entire length of each band. The imperfect instruments I pos- 
sessed prevented any observations as to the functions performed 
by these parts in the economy of the animal. 

All the ferrymen, sailors, and boat^builders about the shores 
of Lame Lough, and the passengers, who at all hours during 
the day were passing to and from Island Magee, seemed utterly 
unacquainted with the existence of such a creature as the beroe. 
On many occasions, they expressed in the strongest terms their 
admirat'ion at it^ appearance and movements; and it was no un- 
usual circumstance for half a dozen of individuals to surround 
me on my landing, and ask permission to see my captures^ It 
was at such times, when the heroes had just been taken from 
the water, that they exhibited in the highest perfection their 
locomotive powers, and displayed in the bright sunshine a splen- 
did iridescence of colouring caused by the aetion of their cilia. 
As they wheeled onwards, rising and falling at pleasure, and 
creating in their course the glory by which they were encircled, 
they seemed indeed, though in a sense different from that of the 
poet, 

■I <* Gflj creatures o' the element, 

That in the colours of the rainbow live.** 

Xbe variety of iheir movements constituted one of their prifr. 
l^fttJi i^bannf. $Qi}]Hetime9.they would ascend from the bottom 
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of the jar to the surface of the water, with a slow and regular 
movement, resembling that of a balloon, and descend at the 
same rate of progression. Again they would rise more rapidly, 
turn the mouth downwards, and descend with equal rapidity. 
At other times, without rising or falling, they would revolve on 
the transverse axis of the body, a movement of the reality of 
which the language of Lamarck implies a doubt. Then aban- 
doning all these modes of progression, they would revolve on 
their longitudinal axis, holding the body vertical, and in this 
position twirl round and round the glass. When the movements 
of the body are thus varied, how great must be the variety of 
motion in the cilia by which the body is propelled ! Never for 
more than a second or two do the cilia cease to vibrate. Even 
then it is not a total cessation, but a slower and alternate move- 
ment that is exhibited. The cilia on one or two continuous 
bands would then remain stationary, while the adjacent ones on 
either side would move. Then those which had been still would 
be set in motion, and those which had been moving would re- 
main still. No regular succession of movement was observed, 
but some portion of the bands of cilia was kept constantly in 
motion. Hence it may fairly be inferred that they are organs 
of respiration as well as of locomotion, and that the term *' Pleu- 
robrachia*^ applied to them by Fleming, is as applicable as 
^ les Ciliogrades^ of BlainviUe. If water moving in elastic tubes 
along the base of the cilia be the power by which they are pro- 
pelled, it is obvious from the preceding observations, that the 
animal can direct the water into any particular band, and rq^- 
late at pleasure the celerity of its undulations. 

The tentacula of these animals were, next to the dlia, the most 
attractive of their parts. These organs were not always appa- 
rent, but remiuned inclosed in the body of the animal. Among 
the first thirty-five heroes taken, two only exhibited the tenta- 
cula, although subsequent examination shewed that they were 
not wanting in any individual. They were seldom displayed 
immediately after the heroes had been taken from the net, nor 
while the glass vessel in which they were kept was crowded by 
the number it contained. When, however, not more than 6ve 
or six were placed there, the tentacula were thrown oat to their 
fullest extent, and were occasionally above nx times the longest 
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diameter of the body of the beroe. In the specimen of B. pilmif 
which came under the observation of Dr Grant, they were about 
four times the length of the animal, which would appear to be 
about the average axe. The same author remarks, •* They ex- 
tend from two curved tubes, placed near the ndes of the sto* 
mach, which pass obliquely downwards and outwards, to termi- 
nate between two of the bands, at some distance above the 
niouth."" ^ These tubes have a sigmoid form, and are shut and 
somewhat dilated at their upper extremity.^ In the Irish spe- 
cies the tubes are not curvel in the form described, and thar 
external orifice is at some distance, not from the mouth, but 
from the anus. The tentacula appear to be much alike in both* 
*^ Along their whole course ihcy present,^ says Dr Grant, ** mi- 
nute equidistant filaments, extending from their lower margin^, 
which coil themselves up in a spiral manner, and adhere dose to 
the tentacula, when they are about to be withdrawn into their 
sheaths or tubes.'* The filaments were in some individuals not 
less than half an inch in length, and of a delicate pinkish colour. 
To my eye they never presented the appearance exhibited in the 
engraving illustrative of Dr Grant^s paper. In some instances 
they were more numerous than from that engraving we would 
suppose, for even so many as fifty may occauonally be reckoned 
on a single tentaculum. Most accurately has Dr Grant rei^ 
nuurked, *^ The tentacula are often thrown out from their tubes 
to their full extent by one impulse, and the'slow uncoiling of the 
slender serpentine filaments from their margin, is then very 
beautiful : when coiled up they appeared like very minute tu- 
bercles along the side of the tentaculum.^ Of course, in parti* 
eular points of view, they presented a moniliform appearance ; 
and sometimes, while the filaments on the upper half of the ten- 
taculum were seen under this aspect, those in the lower half 
were like delicate hairs or cilia, waving from the edge. In this 
respect, however, they were incessantly varying, and the tenta* 
cula, at the same time, were continually assuming new aspects, 
being retracted either separately or together, and thrown out in 
the same diversified manner. It is scarcdy possible to convey, 
by any description, an idea of the beauty and diver«ty of their 
iorms. They seem endued with exquiate sennbility, which^ 
liowever, is not always equally delicate. At times the slightest 
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teach will cause a tciitaculuin to be drawn back into its tubc^ 
with a sudden jesk : at other times it is apparently unfelt. Tba 
heroes never seemed poised, or supported in the water bj their 
tentacula. In one instance, however, they were extended to the 
bottom of the vessel, where they seemed to act as suckers, and 
formed fixed points, whence the animal rose and fell at pleasure,, 
and appeared bm if moored by these delicate and aovd cables; 
the mouth being retained in the usual erect portion. 

The ovaries of the specimen described by Dr Grant, ^ ooiw 
sisted of two lengthened clusters of small qahericd gemmules, 
of a lively crimson colour, extending along the sides of the in- 
testine and stomach.^ In above 200 of the Irish heroes exa^ 
mined by me, these crimson gemmules were totaUy wanting. 
At first I thought their absence might be accounted for by tb» 
difference of season at the time the observations were made, Dr 
Grants being in September, while mine took place in May* 
This idea proved to be erroneous : for I had opportunities of 
examining parcels of heroes taken in Lame Lough, on the 8d 
of June, the 14th, 22d, and 24th of July, the 20th of August, 
and the 14th of September, and in no instance did they difler, 
in any particular, from those observed the preceding qiring. 

Lamarck observes, *^ Les heroes sont tres-phosphoriques ; ils 
brillent pendant la nuit, oomme autant de lumi^res suspenduea 
dans les eux ; et leur clarte est d^autant plus vive que leurs 
movemens sont plus rapides.^ Dr Macartney^s notice of B, 
Jitlgens (Phil Tram. 1810, p. 264), shewed the luminous pro- 
perty belongs to some of the q)ecie8 found on the British coast. 
It does not, however, seem to prevail universally ; at least im 
all the observations I have been enabled to make, I have nevor 
in even one instance been able to detect its presence. The 
sqpecies of beroe taken at Lame is also found in the Lough at 
Belfast ; and specimens precisely identical have been shewn to 
me by Robert Ball, Esq. of Dublin, which were taken by him in 
August last, in the bay outside of Kingston Harbour. They 
are, therefore, found difiiised over a considerable range of the 
eastern coast of Ireland. 

The numerous particulars now mentioned, especially those 
velating to the number and structure of the cilia, and the toirm 
and situation^ of'the sheaths of the tentacula, seem to me to 
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warrant the conclusion that the Irish species is distinct from 
the Beroi ptUuSy and consequently that it is now for the first 
time, added to the British Fauna« I do not venture at present 
to bestow on it any specific name, as it may perhaps be found 
to be one of the six species of tentaculated heroes, included by 
BlainviUe, in his Manuel (TActinokgiej under the generic term 
*^ Cydippe.'" This I am unable to determine, as that author 
gives no description of the species^ but refers to the publication 
of M. Eschscholtz, at Berlin, 18S9, a work to which I have not 
had access. 

The present paper cannot be concluded better than by some 
extracts from the diary kept during my residence at Lame^ 
shewing the kind of weather that prevailed during the time the 
heroes were captured. These extracts will demonstrate, that, 
in this country, the month of May, " the rosy-footed May'' of 
the poets, exhibits occasionally but few of its poetical attri- 
butes. 

From the 28th of April to the 2d of May, the wind con- 
tinued northerly, and extremely stormy. Some pieces of the 
wreck of a large vessel were thrown ashore near BaUygaUy 
Head. May 2. Some light rain fell between 1 and 2 o^clock 
in the day : the evening was fail: and unusually mild and 
calm : visited Island Magee, and took thirty-five heroes. The 
time usually occupied in crossing the ferry, in fine weather, ia 
from eight to ten minutes, or from fifteen to twenty minutes 
going over and returning. May 4, Extremely warm, the 
mirage along all the little bays very perceptible : crossed the 
ferry twice, taking a considerable number of heroes each time. 
May 5, 11 A. M. A very strong gale from the south or S.SW : 
a small cutter aground on the edge of the channel, and a brig 
on the opposite shore : by timely assistance both vessels were 
got ofi^ in safety : the gale increased to a storm, accompanied 
by heavy showers, which continued with little intermissicoi from 
1 o'clock until 9 p. h. May 6. The storm has abated, aU 
though the wind still continues high, and there are frequent 
showers : crossed the ferry, using two nets both in going and 
returning : took no Crustacea and only six heroes : two of these 
were dead; two much broken, and two uninjured. May 7. As 
the day advanced, the wind, which had fallen considerably, be- 
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came still more tranquil, and the evening was perfectly calm : 
crossed the ferry, and took about forty heroes. May 8. The 
evening calm hut cold, and terminated towards 7 oVlock in 
thick drizzling rain : I had at that hour been sailing or rowing 
in the harbour for three hours; yet during that time took only 
nine heroes. May 9. The day very stormy, with almost in- 
cessant showers : in crossing the ferry and returning, not one 
beroe was taken : rowed for a short time in the evening, using 
both my nets, with no better success. May 11. The morning 
fine, with light breezes from the west and WSW., and a gentle 
rippling undulatory motion over the surface of the water: 
crossed the ferry, but did not get even one beroe : went on 
board the schooner Supply, to the light-house on the North 
Maiden Rock : a part of the stores only were landed, when the 
captain was compelled, by the increasing violence of the wind, 
to desist from the attempt May 12. Blowing hard: crossed 
the ferry taking six heroes. May IS. The morning 6ne: to- 
wards noon a fresh breeze from the south and south-east : sailed 
for above an hour ; got but one beroe. May 1 4. Last night 
has been extremely stormy ; to-day the wind continues very high 
from the north-east May 15. The storm last night was greater 
than any we have yet had : to-day it stiU continues, accompa- 
nied by frequent rain : nineteen small vessels are now riding at 
anchor in the harbour, the greater part of which have run in 
to seek shelter from the gale. May 16. The storm is abated : 
the little vessels are drying their sails, and some of them pre- 
paring for sea : crossed the ferry, and took thirteen heroes, all 
of them dead from the violence of the late gale. May 19. To- 
wards the evening of the 16th, the wind again rose, until at 
length the ferry-boats were unable to cross, and the boatmen 
refused to attempt to do so, although many times the usual fare 
was oflfered as an inducement. During the entire of the 17th 
ainl 18th, this state of things continued, and all intercourse 
with Island Magee was suspended. This day, when the wind 
and rain had abated, and the boats had once more begun to 
ply, my net was sent across the ferry, attached to the stem of 
the boat Its contents, on subsequent examination, proved to 
be a small number of heroes, all of them dead. From the facts 
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mentioned in these extracts, two inferences respecting the heroes 
may be drawn, — that they are never taken in abundance except 
during fine weather ; and that their absence from the surface 
during stcHins, is not sufBcient to protect them from serious 
and even fatal injury. — (The figures of this Beroe are repre- 
sented in Plate I. See last page of this Number.) 



Repfy to Dr John Davt/'s Remarks on Certain Statements by 
Mr Faraday i contained in his " Researches ofi Electricity^ in 
the Edinburgh Philosophical Journal for October 1836. By 
Michael Faraday, D. C. L., F. R. S., &c. &c. ♦ 

The secretary of the Royal Society having mentioned to me 
the preceding paper, I requested a mght of it, that I might, as 
soon as possible, correct any error in the papers to which it re- 
ferred, and of which it might make me conscious ; and having 
read it, I am induced to hope the present note may accompany 
Dr Davy's observations. 

I do not know that 1 have any right to suppose Dr Davy 
generally does not understand me in my papers, and yet some- 
thing of this kind must have occurred ; for instance, the new 
law of conduction referred to in my Fourth Series, is not even 
now evident to him, and therefore I think I cannot have erred 
in supposing Sir Humphry Davy unacquainted with it. The law 
is, that ali substances decomposable by the pile are in the fluid 
state conductors, and in the solid state nonconductors, of the 
electricity of the voluic battery (893, 394, 404, 407, 418, 605, 
676, 679, 697, &c.). The more careful examination of this 
law in other parts of my printed Researches shews that no bc« 
dies but electrolytes have this relation to heat and electricity, 
the few exceptions which seem to occur being probably only ap- 
parent (690, &c.). That the title of faw, therefore, is merited, 
and that this law was not known to Sir Humphry Davy, are, I 
think, justifiable oonclunons, notwithstanding Dr Davy^s remarks. 
As to Priestley^s results with the electric machine, they really 
have nothing to do with the matter. 

* Beprinted, ftom the London and Edinburgh Philosophical Journal, at 
request of Dr Fandaj.«£oiT. 
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I have said that Sir Humphry Davy spoke in general terms. 
** The mode of action by which the eJBTects take place is stated 
very generally, so generally, indeed, that probably a dosen pre- 
cise schemes of electnM;hemicaI action might be drawn up, di& 
fering essentially from each other, yet all agreeing with the 
statement there given (^St).*" In this and other parts of what I 
have written (483 — 484), which Dr Davy quotes, he thinks 
that I have been de6cient in doing justice, or in stating Sir 
Humphry Davy'^s ^< hypotheses^ correctly. 

Dr Davy for my word ^* geoeralt'' substitutes ** vagueoass.^ 
I used general in contradistinction to parOcmlm'^mad I fear that 
vagueness cannot, with propriety, stuui in the same reUtbn. 
I am sure that if Sir Humphry Davy were alive, he would ap- 
prove of the word I have used ; for what is the case? Nearly 
thirty years ago he put forth a general view of elecCro-cbemioal 
action, which, as a general view* has stood the lest to this day ; 
and I have had the high pleasure of seeing the Royal Society 
approve and print, in its Transactions of last year, a laborioas 
paper of mine, in support and confirmation of that view (18S4, 
part ii. page 448). But that it is not' a particular account is 
shown, not merely by the manner in which Sir Humphry Davy 
wrote, but by the sense of his expression, for, as Dr Davjf My», 
** he attached to them no undue importance, believing that our 
philosophical systems are very imperfoct, and confident that diey 
must change more or less with the advancement of knowledge."* 
and what have I done but helped with many others to advance 
%hat he began ; to support what he founded ? 

That I am not the only one, as Dr Davy seems to think, 
who cannot make out the precise (or, I would rather say, the 
particular) meaning of Sir Humphry Davy in some parts of his 
papers, may be shewn by a reference to Dr Turner's excellent 
Elements of Chemistry, where, at page 167, of the fifth edition, 
the author says : •* The views of Davy, both in his original es- 
say, and in his subsequent explanation (Phibsophical Transac- 
Mns, 18M), were «o genera^ mnd oAeetirdEy exfHVflsed that 
chemists have never folly agreed, as to some poinU of the doe^ 
trine, about his real meaning. If he meant tfiat m particle cif 
free •KjrgeB or Iraechlocuie is in aaegativ^ exoitad atata^ Iben 
PhiL Tram. 1826, p. 300, Edin. New PhiL Journ., Oct. 1886, p. 38. 
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bis opinion is contrary to the fact, that nddier of these gases 
alkct an electrometer,^ &c. &c. Having similar feelings, I 
thought that I was doing Sir Humphry Davy far more justice 
in considering his expressions as general, and not particular, ex- 
cept where they were evidently intended to be precise, as in the 
cases which I formerly quoted (488— -484)*. 

Again, Dr Davy says, ^^ What can be more clear than this ; 
that my brother did not connder water as essential to the for- 
mation of a voltaic combination P*^ &c. If this be so dear, how 
happens it that Mr Brande, in the last edition of his Manual^ 
vd. i. p. 97, says that *^ Sir Humphry Davy further remarks 
that there are nofluids^ except such as contain waier^ which 
are capable of being made the medium of connexion between 
the metals of the voltaic apparatus ;*" and Mr Brande's observe* 
tioD is, ^* This, however, appears to me to admit of doubt ?^ 
How happens it also that Dr Ure, in giving his eloquent account 
of Sir Humphry Davy^s discoveriesf , uses the very same words 
as those I have quoted from Mr Brande, adding, ^ It is pro* 
bable that the power of water to receive double polarities, and to 
evolve oxygen and hydrogen, iBnecessary to the constant operar 
tion of the connected battery ?^ I ought, perhaps, rather to ask» 
How could Sir Humphry Davy use such words, and mean what 
Dr Davy wishes to be conudered as his meaning ? Why, there 
can beno doubt thatif I had proved that water was theordysub^ 
stance that could perform these duUes^ Dr Davy xoould have 
claimed the discoveryjbr his brother. 

As I cannot impute to Dr Davy the intention of doing infus^ 
ticCt the only conclusion I can come to is,^ — that the language of 
Sir Humphry Davy is obscure even to his brother, who thinks 

* I may be allowed to quote Id a note a passage from one of Mr Pri- 
deaux's papers, of the date of Mardi 1833 ; I was not aware of it when 
I wrote in answer to Dr Davj. Mr Prideaux sajs, ^ Hir Humphry Davy's 
theory aasiiaMS thai < chemiod and eleetric attractions an produced by tlie 
same cause; acting in one case on particles, in the other on masses : and the 
same property, under different modifications, is the cause of all the pheno« 
mena exhibited by different voltaic combinations.' A view so comprehensivei 
embracing evefy raodiBcation of chemical as wdl as electrical action, seems 
, to indude the other twc^sfuftfc#r|fSfi#<ftitf^fls^M»0r am h$ att t mpied on the 
subject. But what it gains in extent it wants in distinctaess."— LomL and 
Edm. Phil. Mag.^ vol. ii. p. 31A. 

•f Chemical Dictionary, art, Electugitt. 
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it perfectly clear ; so obscure, indeed, as to leave on his mind 
the conTiction of a meaning the very reverse of that which it 
bears to Mr Brandeand Dr Ure. Thus Dr Davy puts his seal 
to the truth of Dr Turner^s observation* by the very act of 
denying it. 

What makes the matter still more remarkable is, tliat Dr 
Davy charges it upon me as a fault, that I, and / ahnCy have 
said what he denies in words, but proves in fact ; whereas / have 
fiot said it, and others have. 

If Sir Humphry Davy^s meaning is thus obscure to his bro- 
ther, I have no right to expect that mine should have been 
lightly taken ; and therefore it is that t suspect, as 1 said be- 
fore, that Dr Davy, generally, does not undersund me in my 
. papers. 

That *< probably a dozen precise schemes of electro-chemical 
acHofi might be drawn up differing from each other, but all 
agreeing with Sir Humphry Davy 'sgeneral statement,^ is noexag* 
geration. I have in the very paper which is the subject of ])r 
Davy's remarks quoted six : 1. that of Grotthus (481) ; 2. of 
Sir Humphry Davy himself (482); 3. of Riffault and Chom- 
pr^ (485) ; 4. of Biot (486) ; 5. of De la Rive (489) ; and 6. 
my own (518, &c.). These refer to modes of decomposition 
only ; but as I spoke in the passage above quoted of ^* electro- 
. chemical action,^ in reference to chemical effects and their cause 
generally, I may now quote other particular views. Volta, Pfaff, 
Marianini, &c., consider the electricity of the voltaic pile due to 
contact alone. Davy considered it as excited by contact, but 
continued by chemical action. Wollaston, De la Rive, Parrot, 
Pouillet, &c., considered it as of a purely chemical origin. Davy, 
I believe, considered the particles of matter as possessing an in- 
herent electrical state, to which their chemical properties were 
due; but I am not sure of his meaning in this respect. Ber- 
selius, according to Turner, views them as being naturally indif- 
ferent, but having a natural appetency to assume ^one state in 
preference to anotherf , and this appears to be the theory of M. 
Fechner also j. Again, electro-chemical phenomena have been 
hypothetically referred to vibrations by Pktet, Savary, myself, 

• And to that Mr Prideaux'i also* 

t Turner's fJements, 5th edit, p. 1C7« 

X Quarterly Journal of Science, voUxxvi. p. 42F« 
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and others. Now, all these views differ one from another ; and 
there are, I think, a dozen of them, and it is very likely that a 
dozen more exist in print if I knew where to look for them ; yet 
I have no doubt that if any one of those above could be proved, 
by a sudden discovery, to be the right one, it would be includ- 
ed by Dr Davy, and, as far as I can perceive, by myself also, 
in Sir Humphry Davy^s general statement. What ground is 
there, therefore, for Dr Davy'^s remarks on this point ? 

In reference to another part of Dr Davy^'s observations, I may 
remark, that I was by no means in the same relation as to scien* 
tific communication with Sir Humphry Davy, after I became a 
Fellow of the Royal Society in 1824, as before that period, and 
of this I presume Dr Davy is aware. But if it had been other- 
wise, I do not see that I could have gone to a fitter source for 
information than to his printed papers. Whenever I have ven- 
tured to follow in the path which Sir Humphry Davy has trod, 
I have done so with respect and with the highest admiration of 
his talents, and nothing gave me '^more pleasure in relation to 
my last published paper, the Eighth Series, than the thought 
that, whilst I was helping to elucidate a still obscure branch of 
science, I wa.^ able to support the views advanced twenty-eight 
years ago, and for the first time, by our great philosopher. 

I have such extreme dislike to controversy, that I shall not 
prolong these remarks, and regret much that I have been ob- 
liged to make them. I am not conscious of having been un- 
just to Sir Humphry Davy, to whom I am anxious to give all 
due honour ; but, on the other hand, I feel anxious lest Dr 
Davy should inadvertently he doing injury to his brother by at- 
taching a meaning, sometimes of particularity and sometimes of 
extension, to his words, which I am sure he would never him- 
self have claimed, but which, on the contrary, I feel he has dis- 
avowed in saying " that our philosophical systems are very im- 
perfect,*' and in expressing his confidence " that they mtist 
change more or less with the advancement of science.'* On these 
points, however, neither Dr Davy nor myself can now assume 
to be judges, since with respect to them he has made us both 
partisans. Dr Davy has not made me aware of any thing that I 
need change ; and I am quite willing to leave the matter as it 
stands in the printed papers before scientific men^ with only this 
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request, which I am sure, beibre-band, will be gnmted, that 
sud) parts of Sir Humphrj Davy^s papers and my own as relate 
to the subject iu question, be con»ider«fd both as to their kHer 
and sfHTit, before any conclusion be drawn. 
RoTAL IxsTmrrioir, jAVUAaT S. ISSi. 

An Account of Prqfesfor Ehrbkbbrq*s more recent Researches 
on the Infusoria, With a Plate. 

In some recent numbers of this Journal, we have endeavour- 
ed to make our readers acquainted with the important researdies 
of Professor Ehrenberg respecting the Infiisoria^ chiefly through 
elaborate analyses of his memoirs by Drs M. Gardiner and 
Sharpey, in the volumes for 18SS-38. Since that date, this in* 
defatigable naturalist has, with unwearied assiduity, been pro- 
secuting his investigations, and has given an account of them in 
a folio volume which has been lately published at Berlin,* Wc 
shall now endeavour to present our readers with a short qotome 
of the most important of his additional discoveries. 

This new work is divided into three parts. The firrt is de- 
voted to the refutation of the hypothesis which maintmns the 
existence of a primitive organic substance ; the second consists 
of observations on divers points of the anatomy and physiology 
of the Infusoria ; and the third contains a description of three 
new families, thirty-one new genera, and 135 new species of /n- 
Jxisoria. It is of the second part only that we shall here present 
an account* 

I. ChitkeExistewxafaPharynxandifTetAmasPofyffastrie 
h^ksoria* 

In his earlier works, M. Ehrenl>erg had 6xed on the want of 
a pharynx as a distinctive character of the class Polygastrica ; 
whilst this organ, accompanied with teeth, was found conspicu- 
ously to exist in the class Rotatoria ; but, by certain improve- 
ments in his microscopes, he has more recently succeeded in dis- 
tinctly discovering teeth in the Lorodes cucuUulus (Kolpoda cu- 
cullulus, Miiller). This discovery he published in his second 
memoir on microscopic beings ; and his attention being thus 

• OxganiMttion in der Richtung des Kleinsten Raumei. Dritter Bdtzi^. 
Yon C O. Ehreabeiig. Folio, 11 Iflfttes. Berlin 1834. 
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'directed to the point, he prosecuted his researdieB, and has 
abce found six species of polygastric Infusoria, which clearlj 
/exhibit a distinct pharynx and a masticating apparatus. 

(X* these six species only one was previously known, the 
Loofodee cucuUuhis; the five others had not previously been ob- 
served or recorded; though the Professor observed them in very 
great numbers in the spring of 183SL According to the situa- 
tion of the mouth and Tent, these Infusoria ought to be placed 
in two different families, vis. in the EcheUda and Trachelma ; 
and if th^ external organisation is considered, it will be found 
they belong to three different genera. Their teeth may be more 
easly observed than those of the Rotatoria, in which the animal 
must be destroyed before the number is determined. The pha- 
rynx is placed on the surface of the body, and often somewhat 
projects from it. As we might expect, M. Ehrenberg regards 
the dental apparatus so important, that, by its presence or ab- 
sence, he determines spedes, and also uses it for the distinguish* 
ing of genera. Thus, he has separated, to make distinct ge* 
nera therewith, the Loxodes cucuUuIub^ and all the other neigh- 
bouring species which are provided with a masticating appara- 
tus, although the rest of their organization would associate 
them with the genera Loxodes, Hclopkrya, and Burearia^ in 
which no such apparatus exists. The names he has given to 
those Polygastria which have teeth, are Eitodon cucuBulus 
(Loxodes cucullulua), Nasntla omata^ N, ekganSy N. aurea^ 
Prorodom mveusy and P. compreseia. The three species united 
in the genus Nassula are very interesting, in many points of 
view, and were previously wholly unknown. 

As to their form and connections, the teetli of the polygastric 
Infitsoria differ from what is seen in the Rotatoria. The teeth 
of the Kolpoda and the Bursaria present the form of a cylin- 
der, or of a slender and long hollow cone. (See Plate I. fig. S, 
&& in which a is the crown of the teeth). They are placed at the 
entrance of the mouth ; they cover its interior surface, and ate 
dispbsed in series which closely approximate each other. Their 
proportional kngUi exceeds that of the roti^ory animals. Their 
anterior extremity is truncated, and their indentaticms are al- 
wajrs man adid and distinct beibre than behind, where they are 
more^ir less iDdistinct and mossy ; this is also remarked in the 
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teeth of the Rotatoria, which, in their turn, present a dose ana- 
logy to those of the Entomostracea (Daphnia, Cyclops). In 
pressing the animal between two plates of glass, so as to bruise 
the soft parts, the teeth remain, and are very distinctly visible, 
which proves that they are more solid than the other parts. 

The number of teeth isgreater in this class than in the Rotatoria. 
None of the polygastric infusores which possess them have less 
than 16 ; and, in the larger, as, for example, in the Prorodon com- 
pressuSy more than SO have been discovered. Professor Ehren* 
berg has in many instances given the precise number. Thus, 
Ettodon cuadltdus has 16 ; the Nasstda omata 26 ; the N. ele- 
gans 9S, ; the N. aurea SO ; and the Prorodon niveus has more 
than SO. The extreme minuteness of these teeth, and their posi- 
tion in very close cylindrical groups, very much increases the dif- 
ficulty of observation, and especially that of the determination of 
the number, which, indeed, cannot be done, except when the 
animal is so placed that the opening of the mouth directly faces 
the observer. In all other positions, he can see but a part of 
the teeth, because there are always some which are covered by 
the others. 

The pharynx of these Infusoria has less play in the act of 
deglutition in this class than in the Rotatoria. It often hap- 
pens, that when the animal is vibrating its rotatory cilia, it 
leaves its mouth open, and without action, and then the nou- 
rishment which happens to be drawn in, enters into the cavity 
indifferently, and the animal does not move its jaw at alL But 
when the little creature wishes to swallow larger morsels, then 
it previously masticates them. In this case, the buccal cylinder 
first enlarges itself at its orifice for the reception of the nourish- 
ment ; at that time it is narrow farther down, but as the morsd 
proceeds, it contracts behind, and dilates before it. During this 
movement, the mouth itself is often quite shut ; nor is it rare to 
witness all these movements executed, when no large morsel at 
least has been taken. 

An essential difference between the teeth of rotatory and po- 
lygastric animals consists in this, — that in the first they are at- 
tached to the bottom of the mouth on the pharynx, and act la- 
terally one upon the other ; whilst, in the Polygastrica, they 
rather resemble in their arrangement a purse-net, the form of 
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which they also assume. Whilst the mouth is open^ monadina of 
a considerable size can easily pass between the teeth down into 
the stomachy but the narrowing of a dental cylinder at the bot- 
tom of the mouth does not allow them to come out again so 
easily, even if the mouth be open. Perhaps the contractions 
which are sometimes remarked at the anterior part of the cylin- 
der^ apparently without any distinct object, arc the result of 
the sensation which the animal experiences at the bottom of 
the mouth, when the animalcules it has swallowed endeavour in 
this way to make their escape. 

Finally, it may be observed, that, on one occasion, when M. 
Ehrenberg was dividing a Nassula ornata and a N. eleganSj he 
observed the existence of a second and new dental apparatus; 
and that, in an individual of the first species, he observed an ir- 
regularity in the original one which appeared to be preparatory 
to a longitudinal division of the teeth. The regeneration of the 
whole teeth of the mouth, a phenomenon truly rare in the animal 
series, is very common among the Infusoria, with whom a ten- 
dency exists to multiply, by a spontaneous division. The In* 
fusoria lacera, as soon as the posterior portion is separated from 
the rest of the body, produces afresh a new anterior portion, 
provided with a mouth, teeth, &c. M. Ehrenberg mentions his 
having seen a great number of Infusoria of a primary or nor- 
mal formation, which he had examined during the day, divide 
themselves transversely during the following night, and, next 
morning, all the posterior parts had each produced a mouth full 
of teeth, which were perfectly organized. Many others were 
not entirely divided into two parts : he gave an unremitting at- 
tention to these, and found that the development of the parts 
for a time deficient made the most rapid progress ; to such an 
extent, that he calculated that the whole of the division, and 
the formation of twenty teeth, might be effected in the space of 
two hours. (See PI. I. fig. 2.) 

II. Coneermng a System of Internal Organs^ simple^ dcubU^ or mul' 
tipkfVeryirrUMef wUck may be diseovertd in the PofypastneOf 
and whichf perkegM, are the male Sexual Organs. 

Though Professor Ehrenberg had very often minutely exa* 
mined the Paramecium aurelia^ one of the best known Infu- 
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sores, and had often witnessed its mode of reproduction, it wns 
nevertheless not till a late period that he ever observed a 
great double organ, placed in the interior of the body, the, 
knowledge of which, he conceives, is not more important for 
the elucidating the anatomical structure of this animal, than 
for the science of physiology in general. Its existence, be 
believes, evidently proves, that, beades the organs of diges- 
tion, of respiration, and the female genital apparatus, there 
exists in these Infusores other organs still, which can belong, 
neither to the vascular nor nervous system, but which pro*, 
bably constitute a portion of the generative apparatus, by 
which the animal impregnates itself. For a long time, he 
had observed in the bodies of the greatest number of Poly- 
gastrica isolated vesicles, which often contracted rapidly and dis- 
appeared, and then after a time dilated anew. But as these 
small vesicles often exactly resembled those which were filled 
with nutritive matter, he regarded them as stomachs, which the 
animal had perhaps alternately filled and emptied, and he more- 
over believed that perhaps all the vesicles of the stomach had 
this power. Thus it was, that frequently ip the figures which 
accompanied his earlier works, transparent vesicles may be per- 
ceived placed at the ^de of the intestine, and which at other 
times are not so indicated. In the TrachelifiS anaSf they in- 
variably appeared so large, that he was led to consider them as 
particular stomachs, remarkably voluminous, and filled with wa^ 
ter, and he always thus represented them. After the observa- 
tions we have alluded to at the commencement of this paragraph, 
the Professor latterly directed his attention to these vesicles, en- 
dowed with this singular faculty of sudden contraction and di- 
latation, and to his surprise discovered that they existed to the 
number of three or more, though usually to the number of two 
only, in a fixed and determinate place of the body of the animaL 
That he might the more accurately study these organs, he 
took a certain number of the Paramecta aureliay and subjected 
them to pressure between two glass-plates, at the same time ta- 
king care to place between them some threads of Confervae, to 
prevent their too close approximation: he thus forced these 
little creatures to remain stationary, and flattened them a little, 
without bruising them. In this way, he speedily succeeded in 
discovering eight conduits or canals, which shot in rays from 
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these two vesicles towards all parts of the body ; they enlarged 
themselves by d^rees when the vesicles contracted, and then 
contracted and disappeared when the vesicles dilated. Every 
one of these canals presented a swelling or bulging out at its 
base, near to the vesicles. These two organs' resembled two 
small transparent Aphiures, which had been enclosed in the bodies 
of the Paramecia; they were all alike in all the specimens. — 
(See PI. I. 6g. 6, c.) 

At a still later period M« Ehrenberg employed another 
mode of observation, which was still easier than that which we 
have just described. He pUced on an object-glass a drop of 
water which contained a great number of these infusores, 
and then removed as much of the liquid as he could ; so that 
the little beings crowded in the midst of fluid could no longer 
swim freely. Placed in this situation all these infusores be- 
came larger in consequence of the softness of their bodies, and 
exhibited in the clearest way possible the contractions and di* 
latations of their two great organs. He has observed these con** 
tractile organs, in every respect alike, in twenty-four species 
which he enumerates, belonging to genera of three different fa. 
milies ; but with thete details we shall not trouble our readers. 

At the same time we remark, that these organs, both as it re* 
gards their number, or the utuation of the central part of the 
apparatus, present essential differences in the twenty-four spe- 
cies in which they were found. Thus in six of them, and we 
shall only name the Paramecium aureliOj there are found to be 
two central parts of this system, one of which is in the middle 
of the anterior part of the body, and the other in the posterior 
part. All these infusores, too^ with one exception, are known to 
divide transversely and spontaneously into two portions, and in 
these cases each part preserves one of the central points of this 
apparatus ; and this twofold organization appears to have a re<* 
lation to the division which has previously been mentioned. 
Sometimes also, the professor has observed that at certain epochs, 
there were four of these central points in many of these infu* 
sores; whilst at other times, there were only two in indivi* 
duals of the same species. When there were four, there were 
always two in each half of the body ; and all the infusores whicl> 
resent this number are capable of dividing themselves tran«r 
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versely and longitudinally, in such a manner, that after this di- 
vision, each quarter of the body preserves a central part. It is 
especially the Paramecium aurelia above named, which often 
presents this appearance. Tiie Paramecium Tcdpoda presents two 
contracting vesicles, but they areplaced near toeach other, and near 
also to the middle of the back. The Euodon cucuUtdut has three 
vesicles, two of which are situate upon the two sides of the den- 
tal cylinder, and the third in the posterior part of the body, 
near the dilatation of the intestinal canal close to the vent. It 
has been remarked, that this little animal also frequently divides 
itsdf in both ways, that is to say, both longitudinally and trans- 
versely. In some others a angle vesicle is placed in the ante- 
rior part of the body, in some it is in the middle, and in others 
it is in the posterior part. 

The relative situation and the number of these organs often 
differs in the different species of the same genus. Thus the 
Bursaria vemaKs exhibits two, whilst the B. leuca and the B* 
Jlava possess only one, and the B. spirigera shews none con- 
spicuously. M. Ehrenberg also remarked that he had often 
unavailingly sought for the organ in many of these beings for a 
very long while, but when once found it always appeared very dis- 
tincdy. They often remmn for a long time in a state of con- 
traction, and they are then quite invisible ; so that observations 
must be often and patiently repeated, and their non-existence 
must not be admitted incautiously. 

We must also observe, that Professor Ehrenberg seems to 
have made another important discovery in the organization of 
these infusores, which consists in the presence of a round organ, 
less transparent than those we have been just considering, and 
wl)ich is placed near the central contractile vesicle. In the 
Euodon cucuUulus this organ is of an oval shape, of a dull white 
colour, of considerable size, and placed in the middle of the ab- 
domen. A body in every respect analogous exists in all the in. 
dividuals of the Nassula degans. Its position is somewhat ob- 
lique in these two species. In the Nassula omata and the If. 
aurea it appears more globular, and is equally near to a central 
vesicle. In these our species he has distinctly perceived this or« 
gan, and more recently in the Paramecium aurelia also. He sue* 
ceeded in this by feeding the animal abundantly in some coloured 
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QUiterial, and then ibis colourlest, oTal, and transparent body 
oould be detected without difficulty. 

In prosecuting' bis tesearcbes into tbe nature of these hither* 
to unknown parts, M. Ehrenberg hepoi by examining if in 
the groups of infusores which were most nearly allied to those 
in which he fbund these bodies, he could find rimilar organs ; and 
he commenced with the Rotatoria. The gradual oontractioni 
and dilatations which are performed by the central organ of the 
radiated Tascular apparatus in the Parameda, occurred to him as 
an excellent peculiarity to assist him in his researches. He had 
a long time previously discovered a vascular organ quite as con« 
tractile in the posterior part of the bodies of a great many of 
the Rotatoria ; and tbb led him to compare it with the organ in 
question, although it did not communicate with the radiating 
canals having a central point He had described and drawn 
this organ in detail when he dissected the Htfdatina senia. It 
is in intimate and very distinct connection with the testicles ; 
and he ccmcluded that its function is to subserve the function 
or excite the activity of the internal genital members of these 
hermaphrodite animals. It was on this account that he then 
named it the ejaculatory muscle of the male seminal fluid. 

In the rotatory animals, the ovary appears to be reduced to 
two cornea, and to produce only a few eggs at a time. In the 
Polygastrica, on the contrary, the granular matter which is sup- 
posed to be eggs, as they have been noticed to come from the 
vent of the Kcipoda cucuUuhiS in the normal state, is spread 
throughout the whole body, and especially surrounds the intes- 
tines and the vesicles. In judging from this great extent of 
the ovaries, and from these diilerences in their organization, it 
would appear very probable that there are also differences in the 
fimn and distribution of the male seminal organs, and in the 
contractile organ which accomplishes the hermaphrodite fecun- 
dation. The mass of^gs bang very large and very distinct in the 
Polygastrica, it is very probable that the male genital organs are 
equally so. Besides, such an organization accords perfectly 
with tlie great and rapid fecundity of these animals. On the 
other hand, the simplicity of the ejaculatory organs of the Ro- 
tatoria agrees very well with the fact, that these infusores are 
not capable of self-division ; whilst in tlie Polygastrica, which 
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eRhibitmaay contractile argBot, the power of M^MWisan 
Perhaps the contractile organ being twofold in these lafit,1i 
only the eommenoement or preparation for the divimn of the 
iKKly which is speedily to be effeeted. 

fiknoe M. Ehrenbcrg ooncludes, that tbeae contmetile nod 
▼Bsacuhur organs, which are pfDvid^d with radiatii^ canals, and 
whidi am observed in tbe polygastric Infusoria, perfiorm the 
function of fecundation, whidi is accompKshod in die interior of 
the body by itheir conducting the seminal matter. Theopaqoe 
hady ako^ whiob is mentioned above, and whidi in many spa- 
des is placed in the middlc'of iihe abdomen, he supposes to be 
the testicle. He moreover supports this view by comparing die 
aonvulsive movement of the vesicube seminales of the Mammi- 
ferse, and reeognising in die Infusoras simikr contractions of the 
argan just described, agreeing perfectly with the functions «s. 
ngned to them. 

It can scarcely be supposed that these eon tractile organs, pro^ 
vided with radiated canals, can be considered as respiratory or- 
gans, or as hearts, because their movements are too slow, and it 
is notmous that the modons of the heart, and the drcwl ati ng 
fluids, are more rapid and more uniform in small animals than in 
great ones. Any one may be satisfied that the pulsations of the 
heart in the Daphies, and the circulation in the Distomes and the 
Flanaries, are much nwve rapid than the movements we have 
been considering. Before it could be admitted that these organs 
were the respiratory apparatus, it would be previously necessary 
more distinctly to establish the vascular system in the Infus 
Although traces <^ a very delicate vascular system have 
observed in the Paramecia, it is clear there can be no discnssm 
at present concerning the circulation in this class of aniinais, 
since the existence of canals in which this drculation might talce 
place has not yet been determined. 

Having demonstrated the existence of these contractile organa, 
M. Ehrenberg well remarks, that there was no necessity for hia 
going further, or drawing any conclusions at aU. At theeame 
time, as the reproductive powers of the Polygastrica, as he had 
previously demonstrated by experiments, are so prodigioosly 
great, be concdves it warrants him in drawing this inference; and 
that he can scarcely deceive himself when he admits that theae 
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beings possess a generatiDg apparatus, which is developed to 
a great extent. Hence he concludes, that the organs in ques- 
tion are concerned in the act of reproduction. The existence 
of ovaries admitting of no dispute, and the rotatory aniaials of 
a certain size being unquestionably hermaphrodites, he contends 
that the organs of the Polygastrica now under consideration re- 
present the male genital organ in these animals^ as, in the Rota- 
toria, the contractile vesicles undoubtedly accomplish analogous 
functions, for they closely adhere to organs which have precisely 
the form and situation of male seminal organs in the Daphnia 
and Cyclops. Hence he considers that he has demonstrated 
the high probability, at all events, of the existence of two sexual 
organs (male and female), in the polygastric Infusores. 

HI. Cometfwmg a wioUi or very d$€p Hue coloured Uqmidf loUcA is 
Jbumd m the Inkstmes <^ Ae Pofygasirica^ 0$»d ootuenmg Ae 
partkular organs ¥)kkh secrete iL 

As mentioned in former memoirs. Professor Ehrenberg had 
regarded as analogous to the pancreas two glands, consider- 
able in size) which, in the Rotatoria, are found placed at the 
commencement of the intestinal canal, immediately under the 
oesophagus. He at that time pointed out their relations, and 
stated that they existed probably in the whole of these animals. 
If all this be true, as their situation and their connection with 
the intestine, as well as their glandular structure, would lead to 
infer, then the pancreatic fluid in all the Rotatoria hitherto m- 
certained, judging from the colour of the organs themselves, is 
either dear and colourless, or whitish, milky, and mixed-like. 
For a time in the Polygastrica, he was not aUe to discover any 
traces of these organs, though so distinct in the Rotatores ; but 
more lately, he has discovered many species of Infusores, which 
exhibit in the interior of their bodies a liquid of an exceedingly 
beautiful violet colour. This liquid flows into the intestinal canal, 
colours its contents, and with them is expelled from the body. 
Professor Ehrenberg discovered this liquid especially distinct 
in two species. In a third, belonging to a neighbouring genus, 
be very distinctly observed the traces of the secretion of a li- 
quid which was more red than that just alluded to. He de- 
signated these three species by the names of Nassula eleganSf 

d3 
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N. omata^ and Bursaria vemalie. He could best distinguish 
this apparatus in the first of these ; and the details which now 
follow are principally supplied by that species. 

In all young specimens of the Nassula elegans^ which are nei- 
ther too pale nor too much shrunk, may be discovered a beautiful 
violet spot, placed in the anterior and back part of the body, op- 
posite to the dental cylinder of the mouth. This part, though 
higher than the mouth, cannot be considered as the head, be- 
cause the intestine is ramified within it ; it is to be considered 
as a protuberance placed there, which, however, leaves the gene- 
ral form of the animal, regular and cylindrical. It is irregular, 
almost square, and as large, frequently, as the ridge itself. This 
spot is formed of a great number of small violet globules, very 
unequal in size, or rather of a great number of colourless vesicles 
filled with a violet-coloured liquid. Proceeding from this point, a 
simple canal may be seen, resembling a string of pearls, running 
along the back, in which the violet coloured matter is carried to- 
wards the posterior part of the body. It is only in the last third 
of the body, that a direct union seems to exist between this 
canal and the vesicles or stomachs of the animal ; for, in this point, 
the violet colour of the liquid shews itself altered, and mixed 
with a little foreign matter. In truth, there may be often 
remarked the same nutritive substances, such as fragments of 
oscillatories and vacillories, in this part of the canal, and in the 
stomach. In all these infusores, the violet matter is found to be 
discharged at the vent, placed at the posterior part of the body, 
either pure, or mixed with nutritious matter, or with the excre- 
menta. The violet vesicles in the posterior part of the body 
have always appeared in greater proportion than any other mat- 
ters : the evacuation of the former into the latter, and their con- 
sequent augmentation, has been often witnessed. At first sight 
it appears as if these little beings had received as nourishment 
this violet-coloured matter ; but this is not the case ; and, wholly 
peculiar in its nature, it proceeds from themselves alone. It 
would appear that the vencular mass which is placed in the pos- 
terior part of the neck in the Nassula elegans^ is the secretory 
organ of this liquid ; for vessels have never been observed to ter- 
minate in this mass, and all the organs surrounding it are trans- 
parent and odourless. Sometimes these vesicles were the only 
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visible ones in the body, and only in two instances, out of more 
than a hundred, have they been found colourless. 

Regarding the Nasstda ornataj and the Bursaria vemalisj 
which are the other two species which frequently secrete this fluid 
in great abundance, the Professor has not succeeded in discover- 
ing any fixed points in which the secretion was effected. This, 
perhaps, has arisen from the secretory organs of this fluid so much 
resembling in form, size and situation, the other internal organs 
of the animal, that they could not be discovered. In the NaS" 
sula omatOy the secretion of this liquid is especially abundant, 
more abundant even than in the Nasstda elegans : in it the vio- 
let vesicles are very clearly distinguished from the stomach, 
which is filled with greenish or brownish-yellow matter, and 
they are equally distinguished from the ova, which are of a 
bright green colour. In the Bursaria vemalis its secretion is 
much less abundant. It is perceived only at the time when the 
water in which these little animals swim is evaporated, and when 
their bodies, being no longer supported, swell ; or when a slight 
pressure is applied to their frames without crushing them. When 
treated in either of these methods, isolated stomachs or vesicles 
may be discovered, which are filled with fragments of oscilla- 
tores, or of vacillaires, and these surrounded with a violet, red- 
dish or brownish liquid. 

M« Ehrenberg has remarked, that this violet liquid, which is 
somewhat viscid, and almost oily, possesses a dissolving power, 
which it exerts over all the bodies which it envelopes ; for he has 
often noticed, that in the stomachs which contained much of it, 
the minute fragments of the oscillatores were always found 
much altered and discoloured, divided or decomposed. He 
also mentions another property which he had remarked* In 
bruising one of these Nassulas, he has observed, that this beau- 
tiful violet colour immediately disappeared as soon as it came 
into contact with water, although the oily drop which it formed 
did not mix with the surrounding mass. It was evident^ then^ 
that the water exerted a chemical agency over the liquid. This 
experiment was often repeated, and was witnessed by many, and 
the decoloration was always effected in the same way. That 
more certainty might be obtained regarding this phenomenon, 
many of these animals were placed in small globules of oil, and 
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the rupture of their bodies was observed after the water which 
adhered to them was evaporated. In this experimeDt the«e 
little beings were less conspicuous than they appeared iu the me- 
thod pi^viously employed, and their internal parts were oonse- 
quently less distinct ; at the same time, this experiment often 
succeeded, and the violet colours of the liquid always remained 
intense and without alteration. Nor did the simple flattening 
of these globular vesicles effect the decoloration, for they remain 
flat for some inoments after they are extruded from the body ; 
and notwithstanding their colour is not changed. 

The only phenomenon analogous to that just mentioned is 
to be found in the small species of the Entomostracea. It has 
long been known, that certain of these animals exhibit brown^ 
green, or red vesicles during certain epochs of thdr lives, or 
during certain seasons. These vesicles are dispersed in the 
stibstaoee of their bodies, and the liquid they contain is mly. 
Jurine, who has found analogotis veucles in the Daphnies, re* 
gards them as belonging to the ovaries; in which, however, he 
is wrong, inasmuch as the two ovaries, of a longtsh form, have 
previously had th^r situstion indicated by him, in tlie place 
which they occupy upon the two sides of the body. They are 
still more frequently found in the Cyclops. It is espedally re* 
markable, that such infusores as the Btu-earia, aft well as the 
Botatores, exhibit, in their organisation, a great reoemblanee to 
the little Eniomoslracea, i 

IV. Uprni Iniemal Organs like Branchict^ tokich have bten discovered 
in tie Roialoricu 

There has often been a good deal of discussion coneeming the 
respiration of these rotatory animals. Even before Cnvier^ 
Paula de Sdurapk regarded their rotatory organs as the reqma- 
toiy apparatus, beeause, instead ot drawing the aliment towards 
the body by its movenMOt, it repelled it. We need scarcely 
remark that this opinion is a palpable oustake, wfaidi may be 
thus aGoenfited for. When the rotatores are btmgry, they 
devoiu: greedily ; but the ccurrent which their rotatory osgims 
occasions, continually draws ao great a qtiantity of namiihnieiit 
along wkk it, that tbs ansmsls- can only take aamall portion of 
ilai atime;.thAramaiiider cominneshi and passes off with itbe 
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ttiTRBt till it it agiun attracted^ and siraUowed in ita turn. 
Somedmea these animals put their turning machines in motion 
when they are not hungryt ^oad then the whole of the nutritive 
partidea are repelled. 

Cuvier, on this pointy seems to have adopted the opinion of 
the accurate and distinguished observer, M. Savigny, who had 
oompared the basis of the wheels with the branchial sacs of 
the ascidies. But it is evident that the analogy which he sup* 
poses to exist between these two is erroneous in many particu* 
lars ; and Schwdgger, in his Manual, opposes himself to this 
explanation of the functicHis of the rotaiory OTgans, because it 
presupposes the existence of a sanguineous circulation which 
does not exist He considers them as organs destined for seis- 
ing the food, although he does not refute the reasons against 
thia opnion adduced by Sohrank. M. Bory de St Vincent (in 
the Diet. Classique d'Hist. Naturelk, Art. Rotiffere) sUtes then 
organs to be the reqmratory oigans, without, however, support 
ing his opinion on any accurate researches. He affirms that, with* 
out doubt, the Rotatoria have a circulation, because they have 
a heart, and that the rotatory organs ans analogous to the bran* 
chial apparatus of other animals. His expressions on this pdnl 
are very decided ; but the organ which M. Bory de St Vincent has 
taken for the heart is the pharynx, or rather the vibratory canal 
which lead* from the middle portion of the base of the rotatory 
orgttis, situated upon the ventral side of the animal^ to the pha- 
rynx, and which forms the cavity of the mouth, properly io 
called. This is proved by the fact, that when these Infusores 
are fed with indigo, this vibratory portion forms a continued 
line of a blue colour, indicating the passage to the |^aryns» 
We may add, that the whole of the reasoning of this author la 
founded upon this erroneoua observation. 

On the other hand, another observer, very fortunate and very 
aocun^, Mr Carns, has proved, aeooiding to his philosophical 
method of demcnstFation, the exktenoe of fespiratton not only in 
the Rotifera but also m ail the rotatoiy infusores^ H» thus ex- 
pmMes himself on theaubjact in his disstrtatioa upon the devriopt^ 
rnent of the bivalves of fresh water. (Nova Acta Natur. €uriaib ^ 
wt 1861 ). ^ All the external parts of loconoiion have invariaWy 
aia their starting peint— their necessary foundhtiba--^ ivspiratory 
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appinrtos^ or kKmoKkkm^ "souKklOfw modified almost to Md9» 
Every point of the skin more especially destined to re8ptratM% 
and still more the branchise, ought espedally to present the pit- 
mitive movements, that is to say, oscillations. In the lowetfl 
links of the animal kingdom, among the Protozoaires, the Infu. 
sores exhibit in the circles of the delicate cirri with which they 
are provided, the most convindng example of the disposition 
just stated. The filaments, fine and transparent as glass, which 
are found in the Leucophrys, the Eolpoda, the Vorticella, the 
Botiferes, and others, and which usually occasion by their ex- 
cessively rapid oscillations, the optical illusion of a turnings 
wheel, belongs wholly to the series of these organs.^ After this 
opinion, founded upon the principles of modem philosophy, the 
existence of a heart and vasculatory system may not be always 
necessary for the carrying on of respiration ; and the rotatory 
movements of the Infusores would be a mode of perfect res{N* 
ration, since they effect in the ambiant liquid certain movements 
of attraction and repulsion. 

After reviewing these various hypotheses, and more particu* 
larly the last, M. Ehrenberg rejects the whole of them, and for 
this reason, especially, that he. distinguishes expressly between 
simple movements and respiration, properly so called, and be* 
cause, in the infusores, at least, they are two distinct processes; 
Moreover, he cannot believe that there is in this phenomenon 
any particular influence exerted by the ambiant medium upon 
the body of the animal, and, without this, respiration, in any way, 
could not take place. But instead of entering more into detail 
concerning 'previously admitted doctrines on this point, M. 
Ehrenberg proceeds at once to certain positive observations, 
which he has been happy enough to make. Many years pre* 
viously he had remarked a local vibration m certain points of 
the interior of the bodies of many of the Rotatoria, and especi* 
ally in the Brachianus urceolaris. And latterly, after having 
informed himself concerning the direction of the internal mus- 
cles of the body, it occurred to him that these vibrations were 
effected by several porticms of the muscular substance, which 
induced him at the time not to attach any great import^ 
anoe to their examination. It was when maintaining these 
views that he alluded to this discoverj^ in his first treatise on 
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tke infcsoret, in 1800, in which he employed the followiog 
Icriiis ^^«« I have often observed small local vibratory movements 
perfbn»ed in different parts c^ the bodies of Rotatoria, which I 
regard m muscular movements ; I have also observed from time 
to Ume a fluctuation amongst the organs in the abdominal 
cavs^.^ It was these observations which led him to the subse- 
quent discovery of the system of an organ which appears to ex- 
kt to all the rotatory animals. 

A new spedes of the genus Notommaiay of a large size, f uniish^ 
ed him, in the spring of 18SS, with an opportunity of completely 
€on vindng himself that these local movements in the interior of the 
body are not merely muscular vibrations, but that they are per- 
linrroed by particular organs, which are symmetrical, and which 
occupy a fixed point. In examining the NoUmtnujia cenirura 
from behind, he distinctly remarked seven of these vibratory 
points in the right side, and six in the left. (See PI. I. fig. 10, 
& 6.) They were never at rest, and their position was symmetric, 
q>po8ite to each other, at determinate distances. Accurate ob- 
servations have demonstrated that these points are small pecu* 
liar organs, provided with a tail, the form of which is similar to 
that of a note of music, which are put into vibration by three 
small vemdes or fdds bulging out at their extremity. In conse- 
quence of the motions of the animal, it was also Observed that 
these organs floated freely in the abdominal cavity by their bent 
extremity, whilst they were attached by their tail to two organs in 
form of a bent dub, which M. Ehrenberg, from his researches 
upon the Hydaiina scniOy regards as seminal organs. He also 
conduded that these last organs possessed a vascular system ; 
for, at tke time of the local dilatations of the body of the animal, 
a certain number of filaments, which may be vessels, and which 
are free and loose, may be very distinctly observed. 

The idea which opcurred to our author, when he for tlie 
first- time observed these small vibratory organs, was, that he 
perceived a vascular system executing the movements of pulsa- 
tion ; but soon he reflected there was much difficulty in admit* 
ting so great a number of hearts in an animal which exhibited 
DO traces of a drculation ; for a time, then, he remained in 
suspense, and proceeded to the examination of other rotatory 
animals. In a figure of the NolommtMia coOaris^ he had pre- 
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.▼ioosly marked four of these vibratory points, situated rqplaity 
opponte to each other. This led him to infer that this littk 
animal, and the BraAiomu urv^olariSf in which, for the first tini% 
ha bad obaarved these rtbratorj molicHiB, would manifest then 
oqpms the most distinctly ; and this he found to be the cassk 
Tbay are less distinct in the HydaUna mmia^ the Cycloglmm 
btpms^ and a new and very large species resembling tbe Nototm^ 
maia centrura^ which^s distinguished by lateral drri, not unlilM 
wings; and whidi he has named NotomrntUa ccpeui. Since the 
BraMomus urceoiaris belongs to the cuirass-rotatory animalsi 
aiid since the organs in question are also fbund in tbe Smcikmh 
macmnif their existence is demonstrated in the twootdera of tls 
dasa o£ Botatoria, and in tbe three families of the Hydatina^ 
the Euchlanidia, and the Brancfaiooia. 

The number of genera in which these organs have bna 
hitherto diaDovered is six, and the number of species is eight 
At the same time, M. Ehrenbog believes that these are not tbe 
only species which possess tbese organs, and the more so as tiny 
are often very dificuU of discovery. It is thus he remariLs thirt 
be did not succeed in discovering tbem in tbe HydaHma scmta 
which be bad examined more than a hundred timesi and with 
the greatest possible attention, after tbe greatest possible cars^ 
and having publisbed tbe details of its organixatioa in platesy 
wbich were engraved in tbe Symbalce Phjfsicm. All tbese re- 
s s a rchf s previously made had not supplied him with the sligfatest 
suspicion of their existence ; whereas now he can easily demon- 
strata diem to any one who would wish to see theaiL Very pro* 
baUy thdr discovery presents nmilar diflBcolties in all the mta. 
toria, and these must be overcome before we can hope Im see the 
(Mgans* 

More lately M. Ehrenberg found an opportunicy of exa» 
mining the Nokmmaia clavukUa. (See PI. L figs. 8 and 9.) 
Considering the sixe, and the great transparency of this animal^ 
he always thought that the organs in question should exist in it. 
After some labour be found them, and in extremely interest in g 
rriations. They are not adh«-ing to theseminal ofgans aa intfae 
other infusores, but they are attached to a distinct vessri,. whidi 
is feee^ very thick, and very transparent. He counted more dMR 
thirty small clubs attadied to this vessel, in a simple liae^.8Hii 
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OQ one side only, which made it resemble the ccmibi which aeoiv 
pious carry under the belly. These clubs and their vessels an 
so smally and so dear, like the purest crystal, that it is almosi 
impossiUe to perceive them^ except when the animal is in mo* 
tion ;. but when once seen, they may always be distinguished 
very plainly. Only one of these organs has hitherto been dis* 
covered As the small clubs uke very numerous uid vel^ com* 
pact, it is probable that no mcNre exist. 

It is expected of him who discovers an organ^ that he will 
give an account of its relaUons with the other parts of the oni* 
mai; and the method which our author took to aooompUsh this 
object was the following :— -The observations to which we bare 
been just alluding, led him to return to an external orgws, 
which has been formerly mentioned, and of which he then did 
not know the fimetion, viz. the spur which is found at the neck 
of a great number of the Rotatoria. At first he had supposed 
that this spur was an existing organ of the sexual system, be- 
cause it resembled in its situation and form the penis of the 
univalve Moll u sea. But even in his second dissertation, he had 
demonstrated in detail that this organ has no connexion with the 
internal sexual parts: and this it was which induced him to 
substitute the term spur for that of clitoris. Now, when be 
connects his former observations concerning tbe fluctuation in the 
dxlominal cavity of the Botatoria, to what he has established 
concerning the crooked organ which is placed upon the neek, 
and also to that which he has established concerning the vibra- 
tory organs attached in a line to the sides of the interior of the 
body, he cannot hesitate to consider all these p«rts as formings a 
very distinct respiratory apparatus. He regards the spur as^a 
syphon^ or respiratory tube, and believes that tbe periodic trans- 
parence, the €^xtension and subsequent subsiding of the body, 
which almost regularly takes place in all the Rotatoria, is the rw 
suit of the introduction of water into the internal cavity of the 
body. The fluctuations which he had observed in tbe interior 
of the body would then become the moving of this water. When 
the internal cavity of the body of these Rotatoria i& thus filled, aU 
the inlemal organs appear isolated, so that their limits are seen 
very distinctly ; but the water being evacuated, which may be ex« 
oellently seen in the Hydatina amta, tbey^ on the oontmiy, ap« 
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proach to each other, their limits are confounded, and the 
outer covering of the body becomea folded. Viewing all these 
phenomena, he does not fear to state that the small vibratory 
moving bodies which are placed in two longitudinal series in the 
internal cavity of the body, are to be regarded as internal 
branchuEy and he means to maintain this opinion till more de> 
tailed observations shall assign ii them some other function in 
their economy. The multiple hearts, which are found, accord* 
ing to Prevost, in the Chirocephales, still demand particular at- 
tention. They are not placed in two series, but simply one be- 
hind the other ; and they may rather be compared to the dorsal 
vessel of insects than to the organ now under review. Beddes, 
the whole form of these Entomostracea resembles more one of 
the larvas of those insects which copulate previous to the time 
of thdr development, as happens in the Orthopteres and the 
Hemipteres. 

V. On the Nervous System of the It^usoria. 

Professor Ehrenberg is apprehensive lest he should be charged 
with temerity for admitting the existence of an isolated nervous 
system, forming an apparatus similar to that existing in vertebral 
animals and in insects, in a class of animals which have been sup- 
posed to be without any structure at all, accenting to many an- 
cient observations, and many recent theories. Up to this period, 
his remarks on the nervous system of the Infusores have only 
been general, and he has treated particularly only of the Hyda- 
tina senta ; here,, however, he favours us with some details to 
prove that this system must be recognised as existing in the mi- 
nute beings which are now occupying our attention. 

In most animals in which a nervous system is generally ad- 
mitted, the nerves are usually distinguished by their whitish 
colour ; the muscular fibres, and the vessels are of a colour 
somewhat red or yellowish ; the tendinous fibres are bluish, and 
the cellular tissue is transparent and clear like water. But these 
characters are not suffident when we are called to distinguish, 
with certmnty, nervous filaments which are exceedingly ddicate ; 
and doubts exist even when the filaments are of a considerable 
size. Another character, which is often very dedsive, consists 
in certain bluish angzags which present themselves during the 
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contractions of the nervous fibres in the nerves; but this charac- 
ter is only suflBdent for nerves of considerable bulk, and some- 
times it may be mistaken for the fibres of tendons, as, for ex- 
ample, for the tendons of the toes of frogs. Experiments with 
the galvanic pile cannot go beyond a certain degree of minute* 
ncss. The only means which have been hitherto discovered, 
whereby to arrive at certainty concernmg the nature of a slender 
filament which is suspected to be a nerve, is to trace its course 
to the branch whence it proceeds, and thence to its junction 
with the spinal cord, or the brain, or with a distinct ganglion^ 
or, finally, to recognise it penetrating into one of the organs of 
sense. Unfortunately, microscopic researches upon nervous mat« 
ter are not far advanced ; and it almost appears that the tran* 
sparency of the nervous matter in microscopic animals, is an in- 
surmountable obstacle to our cognizance of the existence of this 
substance, and of its structure. 

But in spite of these unfavourable circumstances, M. Ehren^ 
berg never became a ccm vert to the opinion so generally adopted, 
that the nervous matter is intimately mixed up with, and not 
separated from, the body even of the most irritable of the Infu- 
sores ; on the contrary, he conceives that certain organs in these 
animals are the brain and nerves. This opinion is founded upon 
thr^ considerations, 1^, The possibility of demonstrating the 
existence of organs resembling in form the brain and nerves ; 
Sc/, Their arrangement within the body ; and, Sdly, Their dis- 
tinct communication with the eyes. 

As to the first of these considerations, the whole of his ob- 
servations upon the spedal organs of thelnfusores, and their coou 
parison with the organs of superior animals, have demonstrated 
to him that the number of the organs, or the sum of (organiza- 
tion, was remarkably equal in these two kinds of animals. It 
would certainly be ridiculous and inadmissible to speak of norves 
and of a nervous system in animals which had no other oigans, 
or which presented mere indistinct traces of them, as unhappily 
has sometimes been done. But our author has discovered in 
the Rotatory animals, \stj A system of organs of nutrition, with 
all its details ; id^ A double sexual system^ observed in all its 
development; 8d, A more extensive vascular system, the exist* 
ence of which is at least highly probable ; and, 4ih^ Distinct 
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inu9cle6 and internal ligaments, having an arrangement and a 
power corresponding to the external organs of locomotion. 

Besides diese organs, he has also discovered in these animals, 
others whose forms and functions appear to have no relation with 
the systems just enumerated. These apparently superfluous or- 
gans are of two kinds, the one of a glandular form, the other fila^^ 
mentous. The substance of the former, seen through the mi*> 
croscope, appears to be very minutely granular ; and that of the 
latter is also granular, or rather homogeneous and transparent. 
In both of them no internal cavity can be distinguished, though 
many of them present a diameter quite large enough for their 
display. Two of these bodies, of a globular or cylindrical form, 
are placed immediately behind the oesophagus, at the oommeoceL 
ment of the intestine, and, where there is a stomach, immediately 
behind it ; they are large and easily recognised in all. the Rota- 
toria. M. Ehrenberg regards these as two glands, because they 
are intimately united with the intestines, without b^og coscums, 
for they are never filled with nutritive matter, and they always 
follow the movements of the intestine. Both are attached by 
their anterior extremity to the internal surface of the abdominal 
cavity, by means of a ligament, small like the finest filament ; 
sometimes they shew a vemcle in their interior. At one time be 
imagined these two glands, whose situation is exactly that oC the 
two coecums in the Daphnia, to be the pancreatic gland. He 
never witnessed them filled with coloured nutriUve matter, whilst 
the coecums in the Daphnia are very soon coloured along with 
the intestine, as may be easily seen by experiments made with 
indigo. 

M. Ehrenberg regards the small bodies situated round the 
pharynx in the rotatoria (see PI. I. figs. 8 and 9) as nervous 
ganglions, because they are not intimately united, and because 
they do not necessarily belong to any of the sjrstems previously 
enumerated. Many of these bodies send forth slender filaments, 
which in their arrangement present no analogy, either with the 
dichotomic course of vessels, nor with the muscles ; neither do 
they contract as the muscles do, when the animal is in motion, 
and do not present any thickening during their contractioos. 
Nor does it appear that these fihiments can be vessels, although 
in similar drcumstances these also remain in a passive state ; 
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for, were they vascular, the movement of a liquid would be per- 
cehred in the larger of these filaments, on account of their con- 
siderable diameter, and of the granular substance which they 
indose. If, on the other hand, numy of these knots which axe 
|daced near the cesophagus were to be r^ardcd as performing 
the function cX salivary glands, this view could not be taken re- 
qpecting those which send distinct filaments into other parts of 
the body, such as the mouth of the pharynx. Besides, the in- 
tastinal glands which have been already noticed, are themselves 
my considerable mrgans for the function of salivation. In thos 
animals in which they ace pkeed upon the intestinal canal, as in 
ibe Brachiones, tb^ may rather be named salivary than pan* 
creatic ^ands ; but when the stomach a not distinct from the 
inlestinMy.as in the Hydatina, they at the same time perform the 
functions of both pancreas and salivary glands. 

Finally, there is found in the middle of the body of certain of 
the xotatoria, small isolated knots (see PL I. figs. 8 and 9igg)f 
which are freely suspended between the long filaments ; they are 
very delicate and simple, and give origin to other slender fila- 
ments, or more accurately, several of these filaments, and some- 
times only two, unite in these bodies. These small and free 
orgacuB, which are always placed in the same spot, have distinct- 
ly the form of ganglions and nerves ; ^and they move in a pas- 
sive manner, with the movements of the muscles. 

The second oonudenition which confirmed him in the belief 
that there were nerves in the infusoria, was the particular ar- 
rangement of the bodies we have just been considering. These 
large knots— those most like nervous or cerebral ganglions— *are 
found placed exacUy round the oesophagus and near the mouth ; 
and it is well known that it is precisely in this place diat the well 
determined nervous ganglions are found in other animals, and es- 
pecially in the Entomostracea, the MoUusca, and in worms. The 
rest of the body presents a nervous distribution, simple, and sim 
by rays intermixed with ganglions, agreeing very well with what 
we should expect 

The discovery of a direct communication between the ma- 
dttllary knots utualed on the neck, near the cesophagus, and the 
constant red points which are commonly found in the same 41- 
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tuation, appeared to him especially to settle the point, and to 
prove the nervous nature of these organs. As early as 1831 « 
in his second dissertation, he had demonstrated that these red 
points are the eyes, and he now supports this opinion by many 
new proofft. In his former dissertation, he remarked that these 
points always maintained the same situation, and that their form^ 
their colour, and their position, exhiUted the strongest analogy 
with the eyes of the young Entomostracea, of the genus Cydopsy 
animals which had always been regarded as provided with eyes. 
Though directed by this analogy, he, moreover, supported his 
views by the granular structure of the substance of the [Mgmenl» 
and by the faze of the nervous knot upon i^ich the double eyt 
of the Cyclops is placed, an organ of which no notice had pre- 
viously been taken. But it will be still easier to perceive Unt 
approximation by comparing these parts with the mare delicate 
eyes of the Daphnias. All the known species of Daphnias have 
two kinds of eyes, as flies have. The large compound eyes, of 
a black colour, are moved by four muscles, according to M. 
Strauss, aqd by eight according to our author. 

Near these eyes a cylindrical prolongation, round before, may 
be very distinctly perceived, which arises from the brain, and 
which is to be considered as the optic nerve ; it is continued for- 
wards by two fine threads, which enter directly into the middle 
part of the eye ; the optic nerve reposes upon a large knot of 
medullary matter; from this a second and thick elongation 
arises, which becomes thinner in its progress towards the middle 
of the forehead. Immediately behind the termination of this 
prolongation, a reddish or blackish spot is seen, of a round or 
elongated form, which in its colour and substance resembles the 
eyes of the Rotatoria. This spot has not been observed by 
Jurine ; M. Strauss has exhibited it in an imperfect manner in 
the Dapknia ptdex^ and it has been more accurately observed by 
Messrs Schoefler and Gruithuisen. The eyes of the Cyclops 
have no resemblance to the composite eyes of the DaphniaSi 
whilst in a striking way they resemble the small points or eyes 
of these same Daphnias, which may be called simjde eyes in com- 
parison of the others, which are larger, and provided with a 
great number of facets. 
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Sebceflfer had previoufily obflerved the several parts of the 
brain of the Daphnies^ better eren than Jurine. But the fcnr- 
mer of these observers had given to the brain too many por- 
tions, as the latter had dssoribed too few ; for Schoeffer errone- 
ously regarded the feefeni of the females, which are inclosed in 
the lower and truncated part of the forehead, as a third part of 
the brain, whilst Jutine had recognised the true nature of these 
cnrgans, but had not discovered the middle part of the brain 
wbidi supports the small eye, and no more had he seen this eye 
itsdf. Mr Strauss, moreover, had not perceived that portion of 
the feelers which is hidden, he had cmly seen and delineated thdr 
projecting extremities. In many spedes he mistakes the optic 
nerve for the dmple eye ; and he r^;arded that eye as a simjde 
point or black spot, although it presents the same organization 
as the ^e of the Cyclops, which he himself regards as the eye,» « 
and though that organ possesses an optic nerve which is very 
dtttinct. Mr Strauss has represented that eye as nearly of the 
same form as in all the species of the Daphnies, while M. 
Ehrenberg is satisfied that, according to the different species, 
there is a great difference in this point ; and besides, the colour 
of. this simple eye is not black, but red, sometimes bright and 
sometimes durk. 

Whoever will attentively examine the eyes of the Daphnia 
and the Cyclops, which may very well be done with a magnifier 
of 900 power, will find as much reascm to conclude that these 
organs have eyes in them, as he has for considering as such the 
umple eyes of the Diptera. And aft^ this he can entertain no 
doubt concerning the fuoctk)n of the red points in the Rotetoria, 
and other Infusores, even down to the Monades. Doubts on 
the point are solely the consequences of an imperfect knowledge 
of the connection and extent of the organs of the same name in 
other animals. 

It is quite natural that the spot of coloured pigment should 
have been observed previous to the optic nerves, which are co- 
lourless and tranqpar^t ; but we are not authorized to admit 
the real absence of these nerves, which are often invisible on ac* 
count of their minuteness and their transparency, and also on 
account of the opacity of the parts which surround them, in 
the places where the coloured points exist On the other hand, 
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<fte abdenfe of a spot ^ kt6Uf^ ipigmmut doe^ abt ptmh that 
iht brah) Is awanting^ ^r w& kiKy# tfiore eidse spetie* amoa^ 
the mammffera? in which the eyes waste and almost disa|^3e«v 
whilst the braiis does not ptfrtierpaiCB m this dianhmtion. It ia 
indeed probable^ according to ail diat fo kM^^it, that nertons 
Mattet ejtists thfoughoat the i^hol6f of the aoraial asiiet. 

l*be genus Daphnia, then, bemg provkkd with ^mpk mad 
compound eye?^ the Cyclopia with simple' eyai only, and, fiacttyi 
the connection of thesg eyev wifh the brain being very taogpicw^ 
dufi^ our Author c6nten^ thai these ttte pMofa tuffident to ditii* 
pat^ alt the doubts which have hitherto existed concemiiig the 
nature or the b)ack-'ColouTed pigments which are placed in tbt 
interior of the head of many animalouiea. Add to this, that 
M. Ehrenberg has, in a great number of instances, v^y dia*> 
tinctly observed the knota of medullary substance coaummtoatt 
with the spot^ of red pigment in the Hotatoria, and baa fepve» 
sented them in many, as in the subjoined figures* These are tfaa 
reasons which hate led him to nmntaitt the existence of nerves 
in the Infusoria, reasons which are not hypothetical^ but ooiv 
firmed by a series of experiments* 

In concluflAon, it may be remarked, that the whde ol M4 
Ehrenberg's observations have led successively to the recogu* 
tion, in the Inftisores, the mnaHest of alt beings which man can 
perceive by those means of investigation which optical instriK 
ments supply, all the systems of organization which ooQsti^ 
tute the essential part of the ot^mzation of man ; and these 
systems are not rudimentary, but, after their kind, as perfect as 
in man, although with different forms ; and it may be perMved 
that the animal organization in man, and in the Rotatoria^ and 
even in the Polygastric Monad, consists of a single type^ wliieh 
predominates throughout the whole series of animsis* And 
moreover, every thing that he has advanced on these orgaiued 
beings, so infiratdy smaH, is not a bold and groundless plulo- 
sophlcal speculation, but solely the result of innumerable ob- 
servations, which have not yet been brought to a codcIuimib^ 
notwithstanding the length of time he has already spent upon 
them. 
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On the Chalk and Flint qf Yorkshire^ as compared iciili the 
Chalk and Flint of the Southern Counties of England, By 
James Mitchell, LL. D. F. G. S. Communicated by the 
Author.* 

The chalk and flint of Yorkshire, whilst they possess qua- 
lities sufficient to identify them with the chalk and flint of the 
southern counties, have at the same time some considerable dif- 
ferences deserving of attention. 

The district in Yorkshire in which they are found, is exposed 
to view on the sea-ooast, commencing about a mile east of the 
town of Bridlington, and extending round the bold and lofty 
promontory of Flamborough Head, and thence onwards to the 
north, to beyond the heights called Specton. Inwards the chalk 
district extends through a low range of hills to a point to the 
east of the town of Malton, being about twenty miles from 
York, and the same distance from Scarborough. 

The Yorkshire chalk is much harder than the chalk in the 
south. As soft chalk as any in England may be found in the 
pits on ^ther side of the river Thames, and it is so much so, 
that the fossils found in it may be cut out or displayed on pe- 
destals to advantage, with a pen-knife and plate brush. A si* 
milar chalk is found in Hertfordshire, Buckinghamshire, and 
Bedfordshire. 

The dialk at Dover, at Norwich, at Lewes, at Brighton, and 
in the Isle of Wight, is harder; and a still harder chalk is 
found on Handfast Pdnt and under Ballard Downs, in the Isle 
of Purbeck ; and the hardest of all which I have examined, is in 
the quarry at the foot of Corfe Castle, in the same district. But 
even the chalk of Corfe Castle, superlatively hard as it is, falls 
short of the stony hardness of the chalk of Flamborough Head, 
and the district proceeding from it inland. A proof of its hard- 
ness may be observed in the use made of it in forming the pub- 
He rsads. There were heaps laid along the road beginning two 
miles from Malton, and extending onwards six miles towards 
Scarborough. It was also the material used for several miles on 

* Bead befinre the Geological Sodety, London. Janutrj 7i 1BS5. 
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the roftd from Scarix>roiigh to Bridlington, In the dry season 
of the year no roads could be better, but the coachmen stated to 
me that it was a bad material for winter. Still it is sufficienUy 
good to obtain a preference, although on each side there is an 
abundance of either limestone or oolite, which might be substi- 
tuted if necessary, at merely the expense of a little longer car- 
riage. In the southern counties chalk is found to make a use- 
ful substratum, as in the case of the New North road near Lon- 
don, but I have never seen it used as the chief material for any 
turnpike road, nor eyen for any parish road, except near Dun- 
stable, in the county of Bedford. I have heard of it being used 
in some places in Buckinghamshire. A geological proof of the 
hardness oi the Yorkshire chalk may be drawn from the great 
ttze of the diluvial rounded fragments on the top of the diffSi. 
In the southern counties the fragments in the diluvium above 
the chalk are generally small, at the most of a few ounces 
weight, but the fragments on the top of the cliffs in Yorkshire 
must be reckoned by tlie pound and stone weight, and in some 
parts of the cliff these fragments are heaped above each other, 
and display a front of at least ten feet between the solid chalk 
and the mould at the top. The diluvial action may probably 
have proceeded fram the north-east, and it is very obvious that 
great chains must have taken place, and that the land must 
at one time have extended much beyond the space which it at 
at present occupies. Fragments of the various products of this 
coast I found in the diluvium on the east side of the top of 
Mount Sorrel in Leicestershire, and nmilar fragments may be 
collected in considerable abundance in the gravel pits at Mus- 
well Hill, near London. A still more striking proof of the 
hardness of the chalk is seen in the immense blocks which lie 
at the foot of the cliffs, more particularly under Specton Cliffs. 
Though sometimes smaller, yet they are in general of many 
tons weight, and are in the form of regular cubes or rectangular 
solids, and they seem to bid defiance to the fury of the waves 
of the German Ocean, driven in with the full vidence of the 
north-eastern storms. In these blocks of chalk are masses of 
flint extending from side to side, the chalk and flint adhering 
together as firmly as if they were only one substance. From 
my own personal experience I can state, that the hammer which 
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had triumphed OTer .the sit^nite of Moaot Sairi^ Mid tbeiiiiie- 
stones of Derbyshire, wa» M^^oken to pieces on Flamborough. 
Head- 
Hard as is the chalk on thW coasts the sea has been able t9 
excavate many caves at the Ibot of the clift* of Flamborough 
Head. There is one which I laoded to exaomm imur what ia 
called the north shore, bd«>g a sort of haveD for Ashing boata. 
I found it to have only a Ipw and narrow entrance from the eetL, 
but it was about 30Q ftet in kngtb^ and fifty at its gteatest 
height, and in form that of a boat iuraed over wkh the kwA 
upwards. As the sea is abU to make oares of fiar greater ex- 
tent on coasts formed of granite and sandstone, it is not to be 
wondered that it has forced its way into the chalk. 

As other materials are so abundant in Yorkshire, ehalk ia 
not employed for the purpose of building in any pkoe where I 
was, but there can he no doubt that it would be sufficiently d». 
rabie. 

A large portioa of the upper part of the Yorkdune ohalk b 
wiihout flint. This is certainly not pecuhar, for the same is 
the case on Dunstabto Downs, in some places in Norfolk, -and 
to a small extent at Northfleet, and in many other plaees.. 
StiU in the south the absence of flint on the upper chalk is the 
exception ; but it is not so in Yorkshire. For a kmg way be- 
tween Bridlington and Flamborough Head, no flint is at all 
to be seen, and in the k>fty clifis of Flamborough Head, and to 
the north of it, there is no flint for a hundred feet and more 
from the top, and it is only towards the bwer pert that it is to 
be seea, where it appears in tabular strata* 

At the landing |>iace called the north shore, the cliff is very 
low, otily a little mora than fifty feet ; and the seotiiM is as foi^ 

lows : 

8 lbet.Q07ared with grass* 
30 feet chalk without flint. 

20 feet chalk with seven strata of tahular flint. The top stratum of flint 
is 6 tadbes thick, five strata are 2 inches each, and one stratum, 
tks lowsst, Is 4 tathss tkide. 

The chalk in the cliff, and between the cliffs and the sea» is 
remarkably Ivard. 

The chalk in the cliffs of Yorkshire is more distinctly strati- 
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<fi«d than the duAk io (he aoutb. Tkb is rerj perceptible idl 
the way romd Flamixwough Head, ml oowafds to Speeton 
Siods, and I observed tlw sanie tfaiog wUle fMissing aoine qiu^^ 
aaar the road side betw€ta Scarborough and BridUngton. In 
Aeie quarriesy as well as in parts of the clift near Bridltagtoo^ 
wore tbsB strata of earth, between the strata, which is a thing 
ravely aeea in the south. 

In many, indeed in most, of the quarries in the south of 
iE^igknd, were it not for the horizoadal tines of flint, we sbonld 
not be led to form any idea of their being stratified, howev^er 
0m knowledge of the formaUon wotdd lead us to know that it 
mast be so. Frequently tbe lissUfM and divisions in the chalk 
alamt obliterate the appearance of horijEontal stiratiication, but 
4dl round the chalk cliffs in Yorkshire, the appearanee of strati^ 
fieation is as decided as it can be, and is as much «o as in die 
limestoBie ki Derbyshire, or oolite in Dorsetshire, Wiltshire, or 
OkMicestershire. In most plaoes the atraU were about two^ feet 
sn thickness* Under the Spoclon dtfis, for «be eKtent of seve^ 
rial hundred yards, the strata of the chalk towards the foot of 
the cliffs to the height of twenty fieet, and tbe ledges on the 
ixach extending down to tbe sea, were of a red colour. This 
has been attributed with good cause to iron difTitsed through it, 
and colouring it. In another place, for aa extent of ffOO yards, 
red chalk was TisiUe at the foot of thejcUff, and extending down 
the beaiii to the sea. In tlie Yorkshire ohalk, in several places 
I observed extensive veins of fiae calcareous spar, 4:4 about a 
quarter of an inch in bneadth. I have never seen Miilar veins 
isi any of the manherieas quarriea and clifik which I have etea- 
snned io the southern irounties. 

Under Specton there is in one place what has been called eo»- 
lorted strata of dbalk, Jbiut I txmsMer that tbe phenomenon {s ex- 
MMfingly Bimple. The appearance dearly shews, from some 
Miiae or other, that there has been a depression ; and the eon- 
aequenee has been, that the strata have amk down in that part 
lonung bending Unes, and sflnse of die dudk betwioea has been 
^hrowA forward io 611 up tbe vacant space so produoed. In 
Burlington Bay there is a similar appeacaaee, only on a smaller 
acnle. 

In Yorkdhirc the flint differs eeneeadingly fern «be iint in 
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chalk in the fiouthern €0UDtie8. The Yorkdiire flint is found 
only in large tabular nuBses. In the southern coundes, flint is 
found in round ballsp varying in size from that of a musket bul- 
let to that of a six-pounder ball. Sometimes flint is in the form 
,of a tube, but by far the greater part is in nodules .or tubers of 
every sort of form, but always bounded by curved Hnes, and 
much resembling the forms which melted lead will assume when 
poured into water. Horisontal lines of such flints are found in 
most quarries and cHfis ; aiul in clifi*s of the same height as that 
of Flamborough Head, as many as from seventy to eighty mi^ 
be counted, but none such are seen at Flamborough Head% 
We find in the southern counties tabular flint, being flint in one 
continued mass, the extent of which is to be measured by the 
acre or a square mile, but it is rare to see more than one or two 
such lines along any clifi^. But at Flamborough Head, there 
were strata of tabular flint and of no other description, and only 
towards the foot of the cliff*, and five or six or seven strata, or 
more, at short diatances, varying from one foot to five feet from 
each other. Some of the strata were about two inches in thick- 
ness, but some were as much as a foot. In fact, the strata of 
flint in. the Flamborough Head chalk, bears a striking resem- 
Uancc to the strata of chert, as seen in the oolite in the cliffs on 
the w^t side of the Isle of Portland. From the masses of flint 
which I observed amongst the heaps of chalk laid down for nx 
miles along the road between Malton and Scarborough, it was 
evident that the flint there was of exactly the same description 
as at Flamborough Head. As a qualification to the preceding 
remarks, it ought to be stated, that some few small round flints, 
the matter of which had probably aggregated about some animal 
substance, were to be seen on the beach. 

As to the colour of the Yorkshire flint, instead of deep black, 
which is usual in the south of England, in flints found in chalk, 
it was of greyish or whitish colour, but not uniform ; and some 
parts were much whiter than others. Though distinctly di£&r^ 
ent in ocdour from the Inight whitraess of the chalk, it is not so 
nluch so as to render the flint strata visible or conspicuous, un- 
less at a short distance* 

When the hammer is applied to the Yorkshire flint, the dif- 
ference between it and the flint in the south of England is found 
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to be very great It is not easily broken into long flakes. It 
eaflbot be biolceii with ease io any direction. On the contrary, 
the Yorkshire flint is a most anmani^eable substance, not easily 
breaking without great violence, and then the fragments are 
sbort| small, and clumsy, and not yielding a graceful form and 
long sharp edge. It is totally unflt for the gun-flint maker. It 
can never have supplied knife-blades and kelts to the ancient 
Britons, and innumerable fragments must have been struck off 
before any suitable for a ipear-bead, or the point of an arrow, 
could have been procured. In a barrow opened near Scarbo- 
rough, the head of a spear, and the points of arrows, were found 
along with the skeleton of a chief, and these are to be seen in 
the Scarborough Museum, and have been described and figured 
in a publication by Mr Williamson junior. They are as clumsy 
as it is posdble to conceive, and fiir inferior to what might rea- 
dily, by the most inexperienced, be struck from the flint found 
in the south. 

The outside of the Yorkshire flint does not, by exposure to 
the action of the air and water, acquire the thick white crust 
which is uniformly produced under similar circumstances, in the 
flint from chalk in the soutliem counties, which is often sup- 
posed, from lis appearance, to be a combination of flint and 
chalk, but which is seldom any thing else but the flint itself. 
The Yorkshire flint, on exposure, becomes on the outside of a 
reddish-brown colour, not unlike rust from iron ; but, on the ap- 
plication of the hammer, it is found to be merely on the very 
superficies scarcely the thickness of a coat of paint, and below it 
the flint is unaltered. 

Nodules of pyrites were frequent, which is sometimes, but not 
often, the case in the south, until we come to the chalk below 
the flint. 

Altogether, the flint at Flamborough Head bears a great re- 
semblance to the chert brought from Flintshire to the potteries, 
in different parts of England, and which is employed for the 
purpose of grinding the flint found in chalk, after it has been 
rendered white and friable by being burnt in the fire. 

From observations on the chalk formation in Ireland by Mr 
Conybeare and Dr Buckland, published in the Geological 
Transactions, vol. iii. p. 169, 170, it would appear that the 
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chalk of Yorkihire and the ximMi of Ireland /vere wjr miioh 
alike. The chalk of Ireland as atatad to be tobmtdy diatk h 
known by the name of WUte LimaitaDt. It 10 Inumraed bj 
skndar Tctna of calcareout spar, wUch are mone ffequeat in tk^ 
lower beds. It cootaina, thougb in verj amall quantitaea^ kidU 
tvey^rshaped iKxlulea of iron-pyrites. The moat atrikiog of tU 
imbedded cooteota are aaid to be flinty nodules, which travette 
the mass in regnhir horiaenta] aCraia* 

The ohalk in Irdand is stated ki that p^f^ to have aon^ 
other peoiiliarttiea ; but the abore are eaaoity appKoabie Ui tb# 
chaUc of Yorkabire. 



On ihe Infiu^rNial CaxriMef in Beers and AtMopUy coiled 
Larmiert hy ike Mir French NaiuralieU. By AarHnm 
Jacob, M. D., Profesaar of Anatomy in the Royal College of 
Surgeons in Ireland.* 

hi compliance with the recommendation of the Comn^,tee of 
the 2»oological Section of the Association made at the meeti^i; 
in Cambridj^ in 1833, I have availed mjself of such oji^portUr 
nitiet aa have been afforded me of investigating the nature, 
structure, and uses of these remarkable parts. To those alto- 
gether unacquainted with the subject it is necessary to stato 
that thejr consist of two oval depressions about an inch And half 
long, half an inch wide, and more than three quarters of an 
inch deep in the majority of instances ; situated on the «de of 
the face, and so near to the inner angle of the eye that they 
create a very reasonable suspicion that they Are connected with 
that or|^n, and hence the term larmier applied to them. The 
bottom of the depression is in most cases naked, but in some it 
is covered with the hair, consequently it is opmposed of the skin 
furoaed into an open sac, iu:commodated in a corresponding de- 
pjression in the bones of the face. In many animals provided 
with this organ, a gutter^ formed by folds of skin, leads so di- 
rectly to it from the surface of the eye, that the passage of the 
tears from the one place to the other appears inevitable; while 

* Read St the Meeting cyf the British Assoeiation beld In DiAto, Anflosl 
1836. 
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in odierft thfis oommuniccition is so inrperfect that a dotibt h at 
onoe r&iaed ae to its deslination to such a purpose. If the part 
in question be not a cavity, as suggested by some, in which the 
overflowing secretioM firom the surface of the eye are disposed 
of by evaporation, another reason for its existence must be as- 
signed. The arguments which may be urged against the sup- 
pontion that it is destined to receive (he tears are, first, that it 
exists in the antelopes and deers only, and is even absent, or 
merely rudimental, in many of these ; while in animals said to 
be'deetitiAe of the usual canals for carrying off the tears to the 
nose, asthe elephant and hippopotamus, it is absent ; secondly, 
that the solid ooocretions generally found in it are not composed 
of such ingredients as the tears and other secretions from the 
surftee of the eye should afford. 

If the conclusion that these are cavities for the reception of 
tears be discarded, their identity of nature and^haracter with 
the numeroos provisions for the secretion of peculiar or odorife- 
itQus materials suggests itself. In many instances, especially in 
the mammalia, glands are found opening on the surface of the 
skin, and pouring out peculiar fluids, sometimes altogether un«- 
coimected with any organ ; such are the glands on the side of the 
head between the eye and ear of the elephant, those described 
by Tiederaann between the eye and nose in certain bats, con- 
sistiiig of a sec with a folded lining membrane^ affording a foetid, 
oily secretion, and beneath the eye in the marmot and two- toed 
ant-eater ; such also are the glands on the side of the chest of 
the shrew, described by St Hilaire, and the inguinal glands of 
bares. Still more remarkable examples are furnished by the 
pouches, affording the valuable odoriferous materials in the 
musk, beaver, and civet; and if additional examples be re- 
quired, they are found in the otter, male hyena, ichneumon, 
badger, and the dorsal gland in the peccary. That the cavities 
alluded to in the deers and antebpes afford peculiar and otten 
odoriferous secretions, is established on the aullnrnty of several 
Bttturalists. Buflbn describes the contents in the stag as resera- 
Uifig ear-wax. Daubenton fbund the secretion in an old tUtg 
8o mud) ittdttrat^ as to constitute a solid mass, or bezoard, 
as be calls it, 'tle^Hm lines king, sev^n bvoad, and nx thick. 
Camper ibtmd hard, yellowirii p^Atieles in <he fhHow tleer. In 
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a species of antelope first described by Dr Herman Grimm, 
tliis oi^n secretes a fluid of such peculiar and distinct cha* 
racter that no doubt can be entertained of its nature. He de* 
scribes it to be a yellowish, fatty, and viscous humour, having 
an odour between musk and camphor. Vosmaer says that it 
hardens and becomes black in time,' and that the animal rubs it 
ofi^ on the rails of its cage, but he could not detect the musky 
odour. Pallas, who describes the Antilope grimmea particularly, 
concurs in these observations. 

It may be objected to the conclusion, that these are organs 
for the production of an odoriferous secretion, that the sac ex- 
hibits so little of glandular character that it appears inadequate 
for the purpose, especially when several a( the external openings 
alluded to, as that on the head of the elephant and the back of 
the peccary, are merely the outlets of considerable glands ; but 
on the other hand, many organs of this character are mere sacs, 
as that on the face of the bats, the bottom of which presents a 
peculiar folded appearance, and the cavities in the musk and 
beaver, which a£brd the odoriferous secretion in such large 
quantity. 

A statement respecting these infra-orbital cavities has been 
made by the Rev. Gilbert White in his Natural History of 
Selboume, which might appear to originate in some error, were 
it not supported by the more recent testimony of Major Hamil- 
ton Smith. These gentlemen state, that when the deer drinks, 
the air is forced out through these cavities, and, according to 
Major Hamilton Smith, may be felt by the hand, and affects 
the flame of a candle when held to it Notwithstanding such a 
positive statement by two observers of established character for 
faithful description, the passage of air through these cavities 
cannot take place, they are perfectly impervious toward the nos- 
tril ; but I have no doubt that the fact stated is correct, the air 
which escapes passes, not through the infra-orbital sacs, but 
through the lachrymal passages, which arc very large, consisting 
of two openings capable of admitting the end of a crowds quill, 
the entrance to a tortuous canal, which conducts the tears to the 
extremity of the nose. Introducing a pipe into the outlet of the 
nasal duct at the extranity of the nose, I can, without difficulty, 
force a current of air or water through the nasal duct ; and it 
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therefore appears reasonable to admit that the effSect observed 
by tlie two gentlemen alluded to, arose from the animal forcing 
the air into the nostrils while the nose and mouth were immersed 
in water. Even in the human subject air may be forced up the 
nasal duct into the lachrymal sac, by filling the cavities of the 
nose from the lungs while the nostrils are closed by the hand. 

Persons following up this investigation should be aware that 
these cavities exist in a very imperfect state in many species, 
being, in fact, merely rudiroental, and incapable of afibrdmg 
the secretion which they are destined to provide in others. 
The last traces of the organ may even be detected in goats, 
sheep, and perhaps all the ruminants. Itisabefriitiful example 
of that adherence to an original type oc model which is so con« 
spicuous in animal organi2ation» and as if in obedience to a law 
that ail the ruminants should be provided with a sinus beneath 
the eye for the secretion of a peculiar odoriferous matter, but 
that it should remain in an imperfect or unfinidied state in those 
who do not rec^uire such additional aid to distinguish sex or re- 
cognise species.* 

Since the above was written I have had an opportunity of 
examimng these sinuses in the wapiti (Cervus canadenni^, and 
obtained from one of the cavities a large solid mass of the in- 
durated secretion like that found in the anuses of the. stag by 
Daubenton, and called by him bezoard de cerf. This, Dr 
Geogh^;an, the Professor of Medical Jurisprudence in the 
Hoyal College of Surgeons, has been kind enough to submit to 
analysis, the results of which corroborate the inference that the 
secretion found in the cavities is derived from the cavity itself, 
and UQt from the surface of the eye* The existence of the hairs 
and flakes of exfoliated cuticle in layers (Mroves that the deposit 
is formed from the surface beneath, and not by evaporation of 
fluids trickling into the cavity. Dr Geoghegan^s account of the 
analysis I annex in his own words. 

" The bezoard described by Dr Jacob is covered by a fine 
transparent membrane, a good deal resembling goldbeater'^s 

* The authorities quoted are Buffon in the original quarto edition, t. vi, and 
SuppU t iiL ; Pallas, Spicily Zoologica; White's Natural History of Sel- 
bourne : the supplementarj volume of Griffith's Translation of Cuvier on the 
Rumlnanta, by Mtjor Charles Hamilton Smith : and Camper, OBuvres, t i. 
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leaf; within this, and arranged coneeotricallY) ate fear or five 
laminae, having a eoriaceous appearance; these seetn to be 
soaked with the dark brown matter which constitutes the great 
bulk of the tnaas. The thickness of these membranous cover*, 
ings is altogether about a line and half. The matter contained 
within thia oovering is of a dark reddish-brown colour^ resem- 
bling indurated cerumen, and consisting apparently of a number 
of fine hairs matted together by a substance of an oleo-resinous 
appearaac^. This substance in one specimen was viscid and 
tenacious, and of the consistence of common turpentine; while 
in another it was more friable. Both exhaled a most peculiar 
odour resembl'ng aoft soap made with fish oil, but slightly pun* 
gent and aromatic The mor^ friable specimen had the smelt 
of kreosote when much diluted. The specific gravity of the 
large mass was L081. The material has a slightly bitter taste, 
but does net diasolve in die mouth, and imparts a very slight 
greasy stain to paper. When heated it swells, grows darker in 
colour^ and undergoes a partial fusion ; and if the heat be in- 
creased it takes fire, and burns with a bright flame and much 
smoke, leaving behind a greyish^whtte ash. A fragment di- 
^stefl^with five successive portions of water, imparted to them 
the peculiar odour of the substance, which was, however, dissi- 
pated by Evaporation. It appears therefore to contain a volatile 
odorous principle, which is so intimately combined with the 
other principles present, that even after digestion in the above- 
mentioned number of waters, the residuum, which was but little 
acted on, possessed its pecuKar odour nearly as strongly as be- 
fore. The aqueous solution afforded on evaporation a brownish 
extractive matter, with which nitrate of silver gave a copious 
precipitate of chloride of ^Iver ; and oxalate of ammonia indi- 
cated a salt of Kme, most probably lactate. Another portion 
digested in aether coloured it yellow, and the solution on evapo- 
ration furnished a yellowish-brown transparent substance, very 
viscid and tenacious at ordinary temperatures, very readily fu- 
sible, and exceedin^y soluble in caustic potash ; immediately 
on uniting with which, it exhales strongly the smell of fish-oil 
soap. This solution is miscible with water without decompo- 
sition ; acids precipitate a while matter, and when, subsequent 
to the addition of acid, the naixture.is hea.ted, on .oily kx>kii^ 
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mniUt AMa»f aad the r«ftt of Uie fluid becomes turbid and 
lOilky. Cold alcohol digested oa another portion took up a 
good deal of yelk>w viacid matter ; Mid when evaperated fur- 
nkbed al$o some extraetive, aoluble in water, probably tbe same 
m that afforded by tbe aqueous lolutiona. Boiling alcohol^ di- 
girated on the residuum, tak^ up naore of tbe yellow matter, 
whicli, on evaporaUoD) afbrds a more resinous looking residuumy 
tbe sorfaee of which la covered with a greasy film, also sapc^ 
nifiaUe by caustic potash. Alcohol^ digested oa what remained 
after tbe action of setber, dissolved only « trace of saline matter; 
and tbe residuum, af^ exhaustion t^ aether, bad tbe appfar«- 
ande ct thin flakes of pearly euticle, cbtouted yeUowisb-brown^ 
insoluble in strong acetic acid, but soluble in potash, from which 
il was precipitated by acetic acid. A portion of these flake% 
when strongly heated, left a white ash, consisting of carbonate 
and. phosphate of lime, carbonate of soda^ and chloride of so^ 
dium« Tbe material then appears to consist of a number of hairs, 
with a quantity of delicate^ cuticular Hakes, the wbde intimate- 
ly mixed with a dark matter, composed as fellows : a brownish, 
viscid, <nly substance, probaUy containing resin ; a volatile od^- 
rou^ principle ; extractive, soluble in water and alcohol ; colour* 
ing matter, which adheres to tbe flakes of cuticle ; lactates of 
toda and lime, a trace of phosphate of lime, and chloride of so*- 
dium in considen^ble quantity ."^ 



Remarks an the Difficuliy qf distinguishing certain Genera qf 
Testaceous MoBusea by their SheUs aJone^ and on the Ano^ 
maUes in regard to Habitation observed in certain Species. 
By John EowAftD Okay, Esq. F.R.S. he* 

It has been a v«*y common error, both among conchologists 
and geologists, to tegard all shells in which no remarkable dif- 
ference of form and character can be distinguished as inhidiitcd 
by one and the same genus of animals ; and not less usual to 

* Tbifl valuable memoir (from the Philosophical Transactions, Part II. for 
1835) so interesting to the zoologist, contains also statements of great im- 
portance to the practical and speculative geologist, ^e, therefore, lav it be- 
fore our readers without abridgment or alteration.— Edit. 
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assume that all the species of tlie same genus inhalnt similar 
localities. Many geologists have still further enlarged the bound- 
aries of error, by taking for granted that all the fossil species of 
shells which are referable by the characters of the shell to re- 
cent genera, must have been formed by animals which, in their 
recent state, possessed the same habits as the most commonly 
observed species of the genus to which they appear to belong. 
These theories were, indeed, quite consistent with our former 
ignorance of the habits of the animals of this class ; but since 
the works of Pdi, MiiUer, Montagu, Lamarck, and Cuvier have 
induced zoologists again to turn their attention, as was the prac- 
tice among the older writers, to the animals of shells, and dieir 
habits, and no longer to confine themselves, as was too often the 
case with the followers of the Linnean system of conchology, to 
the study of the shells as mere pieces of ornament, classed with- 
out reference to their inhabitants, the acknowledged importance 
of the subject is daily bringing to our knowledge some animal 
unknown before, and adding to our stock of information facts 
which prove the fallacy of the ofnnions so hastily taken up. 
Thus, although even at the present day the animals of less than 
one-twentieth part of the well-known species of shells have been 
observed — and of those which are known the greater part have 
been very imperfectly described — numerous exceptions to the 
theories in question have been brought to light, which deserve 
to be collected into one point of view, and made the subject of 
serious consideration. 

The exceptions which it is the object of the present paper to 
notice, may be arranged under the two following heads :— • 

1. Shells having every appearance of beloi^^g to the same 
natural genus, but inhabited by animals of a very different cha* 
racter. 

2. Species of testaceous MoUusca living in very different si- 
tuations from the majority of the known species of the genus to 
which they belong, or having the faculty of maintaining their 
existence in several different situations. 

These two classes of exceptions I shall proceed to notice in 
detail. 
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1. On ShdU apparenify nmUar, but belonging^ on a comparimm cf 
their Amrnah, to very different Genera. 

In a note on my former paper on the structure of shells,* I 
pointed out the perplexity in which the extreme similarity of 
the shells belonging to the genera Patella and Lottia must in- 
Tolve the geologist and the conchologist, intending at some fu- 
ture time to pursue the subject further, and to shew that simi- 
lar difficulties existed in regard to several other genera. The 
two genera above referred to are probably, however, the most 
remarkable example of this complete resemblance, on account 
of the extreme dissimilarity of their animals, which are referable 
to two very different orders of Mdlhiecaj while the shells arc so 
perfectly alike, that after a long-continued study of numerous 
species of each genus, I cannot find any character by which they 
can be distinguished with any degree of certainty. Both ge 
nera present a striking discrepancy from all other univalve shells, 
in having the apex of the shell turned towards the head of the 
animal, the genera to which they are immediately related in. 
both the orders to which they belong, offering no variation in 
this respect from the usual structure of the class. The agree-r 
ment in the internal structure of their shells is equally complete ; 
yet the animal of Patella has the branchiae in the form of a series 
of small plates disposed in a circle round the inner edge of the 
mantle, while that of Lottia has a triangular pectinated gill 
sieated in a proper cavity formed over the back of the neck 
within the mantle^ agreeing in this respect with the inhabitants 
of the Trochif Monodontce^ and TurUnesj from which it differs 
so remarkably in the simple conical form of its shell. This 
difference in the respiratory organs of animals mhabiting shells • 
so strikingly ^milar is the more anomalous, inasmuch as those 
organs commonly exercise great influence on the general form 
of shells ; a circumstance readily accounted for when we reflect 
that a principal object of the shell is to afford protection to those 
delicate and highly important parts. 

To the practical conchologist it will be sufficient to mention 
Pupa and Vertigo^ Vitrina and Naninaf Rissoa and Trunca- 
UUOf as affording numerous and perplexing instances of the 

• Philosophical Tnnasctiona, 1834» p. 800. 
VOL. XX. Ka XXXIX.— JANUARY, 1886. F 
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difficulty of distinguishing between genera of shells, inhabited 
by very diflFerent animals. 

A similar difficulty exists with regard to SipJumaria and An- 
cylusy genera belonging to different families, one inhabiting Ae 
sea-shores, while the other lives in rivers and brooks. The only 
distinction between the shells of these two genera consists in the 
Jncyli being generally of a thinner substance than the Siphon- 
arice; but this is by no means an adequate character, some 
species of Sipkonaria (5. TrisUnsiSy for example), being quite 
as thin in texture as any Ancyhis. Both have the museular 
impression interrupted by the canal through which the air passes 
to the respiratory organs ; yet the animal of Ancylta has long 
tentacles, and eyes placed as in the Lymtujecey to which it is close- 
ly allied, while Sipkonaria has no distinct tentacles, and in these 
respects agrees with the equally marine genus AmphiboUtj con* 
founded by Xiamarck with the AmpvMaruB. 

About fifteen years since, I first observed, in the marshes near 
the banks of the Thames, between Greenwich and Woolwich, 
in company with species of Valvaia, Bithynia^ and Pisidktm^ 
a small univalve shell, agreeing with the smaller species of the 
littoral genus Litlorina in every character both of shell and 
operculum ; yet this very peculiar and apparently local species 
has an animal which at once distinguishes it from the animal of 
that genus, and from all other Ctenobranchons MoUusca, Its 
tentacles are very short and thick, and have the eyes placed at 
their tips ; while the Liitorina, and all the other animals of the 
order to which they belong, have their eyes placed on small tu- 
bercles on the outer side of the base of the tentacles, which arc 
generally more or less elongated* The shell in question and its 
animal were described and figured by Dr Leach, in his hitherto 
unpublished work on British Mollusca^ under the name of Assi- 
mtnia Gray ana ; and as this name has been referred to by Mr 
Jeffries and other conchologists, it may be regarded as establish- 
ed, and that of Syncera hepatica, proposed by myself in the 
Medical Repository, vol. x. p. S39, will take the rank of a sy. 
nonym. A second species of this genus has lately been made 
known by Mr Benson, by whom it was found in ponds in India. 
Its shell is banded like that of LUiorina ^asciata and several 
others of the smaller LiUorinay and had been figured in the 
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Supplement to Wood's Catalogue, t. 6. f. 28, under the name 
of T\irbo FraneeiiiB. 

Taking this in conjunction with the preceding, we hare here 
two instances of univalve sheils, apparendy belonging to the 
same genus, the one (bund in fytsh and the other in salt water,, 
but proving, when their animals are examined, to belong to 
genera essentially distinct. My next illustration will shew that 
a similar fact has been observed among the bivalves. 

The MytiJus polymorpkus of Chemintz is truly a fresh-water 
species, having been 6rst observed in the Wolga by the illus- 
trious Pallas. It has recently been introduced, doubtless with 
the Russian timber (for this species, in commoa with the ^m- 
pwJlcuria^ PaludintBj and Neritinm of fresh water, and the LiU 
torinaf MonodonUPy and Ctriihia of ialt, has the (hculty of 
living for a very long time out of water), into the Lake of Haar* 
lem and the Commercial Docks at Botherluthe; in both of which 
it appears to increase with great rapidity. I am aware that Mr 
Lyell has given another explanation of the mode of introduction 
of this remarkable species; but from experiments which I have 
myself made on the animaPs power of living out of water, I 
cannot hesitate in giving the preference to the suggestion adv«n« 
oed above, rather Uian suppo^i^ it to have made its passage 
from one river to the other^ across the sea, attached to the bot- 
tom of a vessel. The shell in question diffiaiis from tbe shells 
of other Myiiii in no diaracter of more than specific importance ; 
but the animal is essentially distinct. In the genus Mt/iiius the 
lobes of the mantle are free throughout nearly their whole cir- 
cumference, as in Unioy CardUa^ Peden^ OstreOf &c.; while in 
the animal of MyiUus pciyimorpims they are united through 
nearly their whole extent^ leaving only three small apertures, 
one lor the passage of the foot and beard, and tbe other two for 
tbe reception and ejection of the water, from the contents of 
whidi the animal derives its sustenanoe. This shell must con- 
sequently form a new genus, to which the name of Dreissena 
has been appropriated by Van Beneden.* As a proof of the 
importance attached to this character, it may be observed that 
Cnvier considered the adherence or non-adherence of the lobes 

•Ia8titiU.183^p.l3<^{ sad iBBstee des Sdeacss Natiiielkt» S.N. torn. ill. 
p. 193. 

r2 
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of the mantle so essential a distinction as to found on it his di« 
vision of the bivalves into families. In his system, therefore, 
the genus Dreissena would be placed with the family of Cha- 
madeSi while the genus MyiUtis forms the type of the preced- 
ing family of MytUacies. The genus Iridina^ however, and one 
or two others, shew that this character cannot be implicitly re- 
lied on for the natural classification of animals of this class, al- 
though it forms a very good generic mark of distinction. 

The genus Iridina* above referred to affords a* second in- 
stance of this anomaly ; for though the animals of the Iridina 
and AnodonUsB differ in the adhesion and non-adhesion of the 
lobes of the mantles, yet the shells are so alike that they can- 
not be distinguished by any external character; so much so^ 
that one of the species now referred to the genus by M* Des- 
hayes, who first pointed out this peculiarity in the animal, was 
considered as an Anodon by Lamarck. 

The animals of CyihereOj Venus, and Venerupis have, like 
those of most of the allied genera, a lanceolate foot projecting at 
the anterior part of the shell ; while the genus Artemis of Poli, 
which has generally been confounded with Cytherea, from which 
it is not eanly to be distinguished except by its usually more 
rounded form, is provided with a crescent-shaped foot, exserted 
at the middle of the lower^edges of the valves. 

Again, there is but little difference in external characters and 
babit between Cydas and Pisidium ; but the animals of the 
latter have elongated syphons, which are not found in the former. 

In reference to Univalves it may also be observed, that it is 
frequently impossible to distinguish some of the genera of that 
class without an examination of their opercula. This is the case, 
for instance, as regards the smaller and more solid Pabidifuty 
inhabitants of fresh water, and some species of LUtorina living oq 
the coast; several of the shells described, as Paludinds by Drapar- 
nauld and others, appearing rather to belong to the latter genus. 

* Lamarck formed this genua on a specimen which had its hinge margin 
accidentallj tubercular and slightly crenated ; but this character is not fbund 
in most of the specimens of the spedet which he describes. The English 
conchologists, misled bj this character, have referred to the genus a very dif- 
ferent African shell, with a bng series of transverse teeth on the hiqge mar- 
gin, which has lately been separmted by Mr Conrad under the name of Plth^ 
don* 
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A amilar diflScuItj exists with respect to other Littorina as dis- 
tinguished from PhasianeUa^ and with the Neritinee as distin- 
guished from X\\eNeTrit€e. In the latter case the characters derived 
from the operculum are so essential to the discriminationof the two 
genera, that M. Rang, looking only to the characters of the shell, 
has proposed to reunite them into one. In proof of the little at- 
tention that has hitherto been paid to this very important part, 
I may mention that three species refened by Lamarck to the 
genus Solarium are each furnished with a different kind of oper- 
culum ; and it is deserving of notice that the Monodonta cana- 
licukUa according to the observations of M. Quoy, has an oper- 
culum very different from the rest of the shells of that genus. 

In some shells, again, the differences in character are so slight 
as almost to throw an air of ridicule on the attempt to separate 
them generically from the structure of the shells alone ; and yet, 
when the animal is examined, the necessity of th^r separation 
becomes so obvious as to be immediately acknowledged. This 
is especially the case with my genus BuUia compared with 
Terebra : the shells of these two genera are so similar, that La- 
marck and all other conchologists have retained them in one 
group, no other distinction being observable except that in the 
former there is a more or less distinct callous band winding 
round the volutions just above the suture, and produced by a 
slight extension of the inner lip beyond the part of the shell 
occupied by the whorl. This extension of the lip is probably 
deposited by the foot of the animal, which in the genus BuUia 
is very large and e?»panded, while that of Terebra is small and 
compressed. This, however, is not the only difference between 
the two animals, that of the former genus having rather large 
and eyeless tentacles, while the Terebree have very small and 
short tentacles, bearing the eyes near their tips. 

A second example of a similar kind is derived from the genus 
RosteUaria^ in which Lamarck includes the Strombus Pes Pelu 
cam of Linnaeus. The animal of this shell has been figured by 
Miiller, and very much resembles that of Bucdnum^ having 
long slender tentacles with the eyes sessile on the outer side of 
their base ; while, as Dr Riippell informs me, the RosteBaria 
ctirvirostris has an animal allied to Strombus^ with the eyes on 
very large peduncles, which give off from the middle of one of 
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tbek ades the Bmall teHtuclcB. Notwtthettdding this difibrence 
in the form of their animals, I am not, however, aware of any 
essential character by which the shell of Aporrhais (as the 
Strtmbus Pes Pelecani has been genericaUy named) can be dis- 
tinguished from (he other RosteUaruB. 

With all this uncertainty with r^ard to the generic charac- 
ters of the recent species bt' sbeils, of which the animals can be 
subjected to examination, how much most the difficulty of de- 
aiding their genera with certainty be enhanced with reference to 
the fossil species, and especially to those which have no strictly 
analogous form existing in the recent state. Connderations Kke 
these tend greatly to disturb the confidence formeriy repoo^ in 
the opinioo, that erery difFerenoe in the form and structure of 
the animal was accompanied hj marks permanently traced upon 
the ihell, by which it might be at once distinguished, and which 
it was therefore the great object of the oonchologist to point out. 
But another source of error, particularly interesting to the geo^ 
logist, is included under my second head, to the ehicidatk>n of 
which I shall now proceed. 



2. QfSpecie$ bdumging to Ae iam$ natutal Otmts^ mkabiimg i 
tuiUjf dijffereM dtmOumi. 

The general belief that all^the species of the same genus in- 
habit the same kind of situation, undoubtedly holds good with 
reference to most of the genera of shells ; but many exceptions 
have already been observed, and we may anticipate that many 
more will be discovered as the natural habits of the difl^rent 
species become better known. In bringing tc^ther a number 
of these exceptions, I have been under the necessity of placing 
considerable reliance on the observations of others, who have 
noted in foreign countries facts similar to those which I have 
myself witnessed at home; but these observations have Feen 
chiefly collected from the works of Professor Nilsson of Sweden, 
of Mr Say of the United States of North America, and of MM. 
Lesson, Quoy, and Rang of Paris, writers who, from their ex- 
tensive knowledge of conchology, are fiilly capable of accurately 
recording their observations, and whose statements tnay there- 
fore be received as deserving of the most impificit confi d ence. It 
is moreover to be observed, that all their observations on this 
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mjtb^ett were mftde mmpiy wkb the view of extending ibe know* 
ledge of the hiitory of ibe spedee to wkieh (bey refer, and with* 
out reference to the estahlisbment of any preconceived tbeory. 

These obaervationa may be daasMl under the four following 
aobdiviHons : — lat, where apeeies of the tame genua are found 
in more than one kind of ntuatioQ, as on land, in fresh and in 
iait water ; Sd, where one or more apeciea of a genusy moat 
;of whose species inhdbit fresh water, are found in salt or brackish 
water ; Sd, where,, on the contrary, one or more species of a 
jenus, whose species generally inhabit the aea, are found in fresh 
wpater ; and 4th, where the same species n found both in si^ 
and finesh water« 

Of the fisBt of these classes the genas AurmJoy m defined by 
Lamarck, may be quoted as a striking exaasple. Of its species^ 
jL Scarabui and J. minima are found in damp places on the 
svrfaoe of the earth ; J. JucUb Uves in sandy pkces overflowed 
k^ the sea ; itf. Myosotu, A. con^bnmSf J. nitensj fcc (sepa^ 
Bated by De Montfort under the name of CemovuJmi)^ arefooad 
only in the sea in company with Chitcms, Litiorimet^ and otfaor 
truly marine shells; and the South American species which I 
distii^iuished aome time smce under the name of CisSfia, indii> 
ding A. Dombeyi of Lamarck, and A. jhewMia of Lesson, i»- 
\akax fresh-water streams, having most of the habits of the Lj/m^ 
mcut. This di^writy of habitatioB has been in some dq^ree 
avereome by dividing the genus into several, as noticed above; 
but the diaracters employed for their diatinctian are very sl%ht| 
and. species apparently intermediate between them are constantly 
oecurringr 

The gemis lymnttm has usually beea considered as con fin ed 
to fresh water; but M. Nikson describes a spedes under the 
name of X. BMiica, which is found ^ in aqu& parum salsA 
Biairis Balthiei ad littora GU)thbiBdi8& et Scanise, iic. In nsaris 
juxla £sper6d fncis et kpidibus adbaerens frequenter obvenit 
shnid cam Faludmd Balikicd eC NeriHnd JluviatiR;"^ and a 
SBCond under the nanse of Ljfmmea imdma^ which is found on 
the shores of the sea ttrar'l^reUeborg. All the spedes of Pmh^ 
Mmt^ and BiAyniti which have foUen under n^ own observation 
are essentially fluviatile ; but M. Nilsson refers in the paragraph 
above quoted to a species of the former genus inhabiting the 
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sea. This may, however, like some of the smaller PaludnuB of 
Drapamauld, be truly a LiUorinOj having a homy and spiral^ 
and not an annular, opercu*lum. 

According to the observations of my sister, Mrs Ince, of Mr 
Benson, of MM. Quoy and Gaimard, and of M. Lesson, the 
Indian species of Neritina like the Eurqiean, are found only 
in fresh water ; yet M. Rang, in his Manuel des Mcdlusques, 
p. 19S, states that the NerUina xnridis is a marine species found 
on rocks covered by the sea at Martinique, and that a larger 
variety of this species is found in similar situations at Madagas- 
car ; General Hardwicke marks on his drawing of the Neritina 
crepidularis^ that it was found in *^ saltwater lakes, April 1816 ;** 
and Say has described the NerUina Meleagris of Lamarck 
(Theodoanis redinaUUj Say) as living both in fresh and salt 
'water. This is most probably the species to which Mr Guilding 
refers,* when he observes that he has kept NerUina for soMe 
iime alive in a close vessel of salt water, which they appear to 
purify. The animals of some of the tropical species often quit 
the stream and crawl up the trunks of neighbouring trees, on 
which, like the species of LUiorina^ PlanaxiSy and BuUoj which 
creep up the rocks on the sea-coast, they attach themselves, and 
remain exposed to the influence of the sun. It may be added, 
that M. Rang has found NerUina Auricula in brackish marshes 
near the sea in the Island of Bourbon, in company with Aviculm 
and ApUfsioe ; and I have little doubt that NerUina Pupa in« 
habits the sea, it being uniformly brought to this country ia 
company with marine shells. 

Many species of Melania^ as, for example, M. amarula, M^ 
Jascidaiaj and M. lineaiOj are found in the fresh water streams 
of India and its islands. Mr Say mentions species found in st« 
milar situations in North America ; he also describes one {M* 
simplex) as found in a stream running through the salt water 
valley near the salt-works, but does not state whether the water 
of the stream is salt or fresh. On the other hand, M. Quoy 
asserts that they are sometimes taken in brackish water; M. 
Cailliaud states that Melania Oweni is found in brackish water ; 
and M. Rang has found other species in the Island of Bourbon, 
under the same circumstances with the Neritina just adverted 

* See Zoological Journal, voL v. p. 33. 
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ta The genus Melanopsia has the same habits ; its species are 
often found in large inland lakes. I have myself reoeiyed M* 
huecinoidea from the sea of Galilee ; and Dr Clark, in his ^rar- 
Tels, vol. ii. p. 243, figures AT. Dttfimrii under the name of 
Bucdnum GaKleum. The water of this lake, however, unlike 
that of the neighbouring Dead Sea, is, according to the state- 
ment of Fuller, perfectly fresh and sweet. M. Lesson, on the 
other hand, states that he found the Pyrma terebram^ r^ardcd 
by M. de F^russac as a Melanopsis^ in great abundance in brack* 
Uh marshes in New Guinea, and at the Island of Bourou. 

I am informed by Mr Sowcrby that some species of the flu- 
yiatile genus Cyrevia, are found in the sea on the coast of South 
•America, but he thinks it probable that the part of the sea in 
which they are met with may be fresh, like certain parts of the 
ocean described by Dr Abel in his Voyage to China. It would 
be highly interesting to procure a verification of this observation. 
Similar phenomena may not be uncommon, for I have myself 
observed in Torbay a small space in the ndghbourhood of Brix- 
bam, the water of which was of a different colour, and much 
fresher than that of other parts of the bay. With reference to 
another species of the sarafe genus, Cyrena Vanikorensit^ M. 
•Quoy observes : — " Ne I'ayant pas trouvee dans les lieux mar^- 
cageux mais sur les bords de la mer, il est probable qu'elle vit k 
IVmbouchfire des rivieres qui sont saum&tres k mar^ haute.**^* 

The third class of cases, in which species of McUusca that aix^ 
generally found in the sea are taken in fresh water, is much 
more rare than the preceding. It is obvious that in such in- 
stances the animal must be possessed of the capability of adapt- 
ing itself to the different characters of the two fluids. This ca- 
pability exists in much more highly organized animals, such as 
fishes, many spedes of whicfa constantly migrate from the sea 
-and ascend the rivers to deposit their spawn ; but in these cases 
it is the result of a regular and determinate habit, while in the 
MoBusca it appears to be entirely dependent on accidental cir. 
cumstances. 

In some marshes in the Island of Bourbon, in which the water 
is almost fl*esh, M. Rang has observed specimens of Aplysia 
dolabrifera in company with NeritifUB and Mdanioe. 
* Vojage de TAstrolabe, torn. ilL p. 510. 
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Tlic greater number of species of the geniu CeriMum are 
trulj marine, chiefly livhig id aaody bays» Hke oar own Ori- 
iAil^m TcAcviaiu'm,. M. Lesaoo, kowerer, foiukl C. mtlckimmt 
and Adaoflon the African species figared by him, in the poob of 
brackish water, sometimes oirerflowcd by the sea, which are si* 
tuated between the weeds and the belts of mangfove trees on tlie 
shore ; and Mr Say observes that the small species called by 
him Pjfrena sadar^brmia^ but which is a true Cerkkitimj b 
found in great abundance in the frerfi water al Florida Kejn. 
He add% ^ It is most certainly a fresh water sheD, yet it is desti. 
tute <rf an epidermis.^ 

The genas BuBa is also truly marine; but the Rev* Mr 
Hennah some time nnoe presented to the Britisk Museum qsa- 
dmens of one of its species, resembling the Aifla HydoHij found 
by him in brackish pools on the coast of Chili ; and Mr Say has 
described a Butta JbrnatUis found by Mr Aaron Stone deeply 
imbedded in the mud of the river Delaware.* 

The IMorituB^ again, are all found either on the sea shore or 
in the very brackish waters of the mouths of rivers, except two^ 
wlndi, although described as PabutimK by Pfeiffier and De 
F^russac, and formed into a distinct genus by Ziegler under 
the name of LUhoglgpKus^ agree with LUtorina in every cha- 
racter of shell and operculum, and, as far as I can asoertam 
from the descriptions, of the animal alsa These are the Paiw- 
dbiajiitca of Pfeiffer, and the P. tuxAooides of De F^russac ; 
they are truly fluviatile. 

These anomalies are not restricted to the univalves : bivalves 
have also their share. Thus, the genus Solen b generally and 
pfoperiy coondered as marine ; but Mr Benson has lately disco- 
vered a species inhabiting the mud on the banks of the Ganges ; 
and conceiving, Arom the nature of its habitation, that it ought 
to be separated from the common species, he has formed a ge* 
ttus for its reception, under the name of Novaculina. On com- 
paring, however, some specimens of the shell presented to the 
British Museum by Mr Roy le, I can scarcely distinguish it as a 
species from the Sclen Dombeyi of Lamarck, which b found on 
the coast of Peru ; and I have tivo other species, vefy nearly re- 

* See for this tatter instance the Joornal of the Academj of Kstund 
Sciences of Philaddphis, voL IL p. 17«. 
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kled, one from the riTers of China, and the other from pools of 
brackisb water on the coast of America. In like manner M. 
Nilwon has found hk TtUlna BoHhica^ which appears to be lit- 
tle more than a variety of the TelRna solidtda of our coast, in 
the brackish waters of the shores of the Baltic. Avicula mar^ 
gariti/erOy the mother-of-pearl shell, commonly found in the 
ocean, biM been taken by M. Rang in marshes in the Isle of 
Bourbon in the neighbourhood of the sea, in which the water is 
neariy fresh. Specimens of Mt/a arenaria also, are often found 
to high up the rivers that the water in which tliey live is brack- 
Ufa only during high tides. They are found, moreover, with 
frerii>water shells on the coasts of the Baltic, while all the other 
spedes of the genus are found only where the water is quite salt. 
By far the greater part of the species of Corbuks are truly 
marine ; but there is a large species of the genus, called by Dr 
Maton * Mf/a labiataj brought with fresh. water shells from the 
month of the Rio de la Plata ; and this agrees in many respects 
with the fossil Corbula GaUicay which occurs in what are called 
the upper freshwater strata of the Isle of Wight 

The tranntions to which the oysters intended for the London 
market are exposed, may be mentioned as an additional illustra- 
doo. Many of these are collected in the sea on the coasts of 
Guernsey and of France, and are brought to situations in the 
mouth of the river where the water is merely brackish during 
the ebb of the tide, and where they are consequently subjected to 
the alternate action of salt and brackii<h water twice in each day. 
It is even affirmed that oysters can exist in water absolutely 
fresh ; for in the museum of the Bristol Institution, there is a 
large group said to have been dredged up in a river on the coast 
of Africa, where the stream was so sweet as to have been used 
to water the ship. To these shells are attached specimens of 
Cenihium armatum ; and the person by whom they were pre- 
sented to the collection, stated that Cardium ringens was found 
abundantly in the same situation. 

The genus CuculUray again, is universally considered as truly 
marine ; but Mr Benson has found in the Ganges a small shell 
belonging to it, regarded by hhn as an Arca^ but, on account of 
its fresfe^water origin, formed into a new genus under the name 
otScaphrela. 

• Linncan Transactions, voL x. p. 326, U 24, f. 3. 
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On this dubject I may observe, that I was some time ago in* 
formed that Area setiilis was found in the rivers of Africa in 
company with Galatea radiaia : M. Cailliaud, howev^, assures 
me that this is by no means the case, the shells in question bang 
found near the mouths of the rivers, but never in the rivers them- 
selves. 

One of the most decisive facts regarding the Bnding of the 
same species of shell in both salt and fresh water is noticed by 
Say.* Speaking of Tl^eodoxus recUnaiuSj he observes, ^^ I found 
this spedes in great plenty, inhabiting St John's River in East 
Florida, from its mouth to Fort Picolata, a distance of one hun- 
dred miles, where the water is potable. It seemed to exist equally 
well where the water was as salt as that of the ocean, and where 
the intermixture of that condiment could not be detected by the 
taste.^ The shell in question is determined by specimens which 
I received from my late friend himself (to whom science is so 
deeply indebted, and especially for his researches into the zoology 
of North America), to be the NeiiUna Meleagris^ obtained in 
such abundance from the West Indian Islands. Nilsson, too, 
as before mentioned, has noticed the NerUina JluviatiUsy which 
in this country i^ not observed to inhabit ditches in the neigh- 
bourhood even of brackish water, living on the coasts of the Bal* 
tic, in brackish situations, in company with Lymncea Balihica 
and L. succinea ; and M. Rang found NerUina auriculata in 
similar utuations. 

According to the observations of Olivier, the Amptdlariaofoata 
inhabits Lake Mareotis, where it is taken in company with ma^ 
rine shells found also in the Mediterranean ; and I have lately 
received (dead) specimens from the locality indicated. The same 
species was found by M. Cailliaud in fresh-water lakes in the 
Oaas of Siwah, where it is called bozue, and eaten as food. It 
thus appears to be found both in fresh and brackish water. Two 
of the species referred to this genus by Lamarck, \i\% AmpuUaria 
AveUana and A.Jragiliay are truly marine ; but they differ from 
the others in animal and operculum, as well as in the sinuated 
form of the outer lip of their shell. 

The common cockle of the shops, Cardium edule^ is constant- 
ly to be seen in the ditches of brackish water in the neighbour- 

• Joumal of tlie Actdemj of Natund Sciences of Philadelphit, vol. it p. 258. 
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hood or Tilbury Fort, which gradually become more or less 
fresh in proportion to the quantity of rain that falls between the 
periods of opening the sluices. It U to be observed that the 
specimens found in this situation are rather thinner and more 
produced posteriorly than those usually found in the sea. The 
species in question is also, according to Nilsson, found in the 
brackish water on the shores of the Baltic, but I am not aware 
whether or not it is there subject to a similar variation in form. 
Nilsson observes, however, that the marine species found in those 
localities are generally smaller than those found in other situations. 
From this list of exceptions to the general rules which have 
commonly been regarded as decisive of the localities inhabited by 
recent shells, and of the nature of the deposits in which the fossil 
species are found, it is manifest that those rules cannot safely be 
made use of for practical purposes without considerable reserva* 
tion. 



On some Circumstances connectid zoith the Original Syggesiion 
of tfie Modem Arctic Expeditions. Communicated by the 
Rev. W. ScoRKSBY, B. D., in a letter to the Editor of the 
Edinburgh New Philosophical Journal. 

Statements having recently appeared in the ** Literary 
Gazette,^ in an abstract of a paper by Captain Beechey, read be- 
fore the Geographical Society ; and in the Quarterly Review, in 
an article on Sir John Rosses account of his late voyage of dift> 
covery, &c. at variance with, or in contradiction of, the account 
given by Sir John Roes of my connection with the origination 
of the Modern Arctic Expeditions, — I consider it but justice 
to that gentleman, as well as to myself, to put the public in pos- 
session of the actual facts respecting the nature and measure 
of the participation which I really had in the revival of the cele- 
brated question, out of which these curious expeditions appeared 
to spring. 

The statement in the Quarterly Review, to which I refer, oc- 
curs in the introductory passage of the first article of Na C VII., 
wherein (explanatory of the reasons for undertaking the review 
of Sir John Ros&*s publication) it is stated : — 
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" There are no circumfitaiiees, that we are aware of^ which should in- 
duce us to be silent ; indeed^ we feel ourselves specially called upon^ and 
for this reason — ^it was the Quarterly Review that took the initiative in 
reviving and discussing the question of a North-west Passage— of ex- 
amining the grounds of a probabifity for its existence — ^and recommend- 
ing that expedttioBB should be sent forth to decide^ if possible^ a question 
of itself highly interesting and important, and whidi had excited an ar- 
dent and devoted seal in the naval worthies of Great Britain^ under the 
fostering protection of Government, many centuries ago." 

Then, in a note attached to the oommencement of this pas- 
sage, it is stated : 

" Here we may observe, that, at the very threshold-^in his silly ' intro- 
duction' — Sir John Boss starts with a misrepresentation. ' It is not ge- 
nerally known,' he says, ' that the question of the North-west Passage, 
which had been lying dormant since the voyage of Captain Phipps, was, 
in 1817^ rcTived by Mr William Scoresby,' &c. — that ' he wrote to Sir 
Joseph Banks, and that on Sir Joseph Banks's recommendation his pr(>- 
posal was attended to,' &c. ' Now this statement,' proceeds the B^ 
■viewer, ' is wholly incorrect. Mr Scoresby did write to Sir Joseph Banks, 
but not about the North-west Passage ; he merely acquainted him with 
the fact of the disappearance of the ice from the coast of Greenland. We 
happen to know that Sir Joseph Banks never made any reconmiendation 
to the Goremment, nor corresponded with any of the pubHe officers on 
the snbjeet, except with Mr Barrow, the Secretary of the Admiralty. 
Mr Scoresby published two volumes, one on the Arotio Regions, the other 
on the Greenland Whale-Fishery, but not till 1820 ; and in his remarks 
on ike celebrated question he constantly refers to Nos. xxxt. and xxxvi. 
of the Quarterly Review." 

Now i\\e censure herein thrown upon Sir John Ross, by his 
geaerously claiming for me some portion of credit for the re* 
'vival of the question of the North-west Passage, demands, in 
common justice, that I should endeavour to substantiate his 
statement; and, so far as either myself or my friends have 
yielded him the information from which he writes, that we 
should be willing to bear our share of the responsibility. 

Tlie following sketch of my participation in the revival of the 
subject of polar research, with the apparaU influence of my 
correspondence with Sir Joseph, Banks thereon, may serve, I 
trust, to place the matter fairly before the publia 

My personal participation in the revival of the subject in 
question, was commenced by a letter addressed to Sir Joseph 
Banks, from whom I had received many marks of kindness, 
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and with whom, for many years, I was in the habit of oorreqxmd-- 
ing. 

In that letter, written from Whitby, and bearing the date 2d 
of October 1817, I mentioned the faa of a large body of the 
usual ices havuig disappeared out of the Greenland Sea, and the 
ooDsequent openness of the navigation towards the west, where- 
by I was enabled to penetrate within sight of the eastern couC 
of Greenland, to a meridian which had usually been considered 
as having become totally inaocessible. After some account of 
tbe state and configuration of the ice, and our progress amongst 
ft, I proeeeded to remark on the facilities which on thisoceasian 
were presented for making veseardies in those interesting regions. 
The examkiatioa of tbe coasts of both S)»td)ergen and Green-' 
land ; Ae determination of the fate of the ancient colony establish- 
ed by the Icelanders in the latter; explorations affecting the im- 
provement of our whale-fishery ; and researches towards deciding 
tekeiher or nd a nmvigation imto the Pacific by a norihr^aH or 
norA^wesi poMsage existed, — were among the subjects suggested 
as the most interesting and important I also expressed a wish 
to be emplojred in sodi researches through a series of voyages, 
tbaet the most favourable seasons might be improved to the best 
advantage, and that the most complete investigation might be 
accomi^isbed ; and, by the way of avoiding unnecessary expense, 
I proposed to eomlme the object of the whale-fishery with that 
of discovery on every occasion when the situation of the ice was 
unfavoinrable for research. 

Whether it was in consequence of this letter or not, it becomes 
not mCy perhaps, to hazard an opinion ; but there can be no im- 
propriety in stating what actually occurred, namely, that, in the 
latter end of November, (about seven weeks, I believe, after my 
letter to Sir Joseph Banks was dispatched), a notice appeared in 
the puUk prinU of the day, « that, owing to the statements of 
the Greenland Capiaisu respecting the diminution of the polar 
ice, the Koyal Society had applied to Ministers to send out 
vesseb for discovery in the Polar Seas.^ 

In the beginnii^ of December I addressed another letter to 
Sir Joseph Banks, submitting an outline of objects for research 
classed under these several heads: — Investigations for the ad- 
vancement of geography, commerce, and science ; under the lat- 
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ter were suggested as matters of interest, meteorology, including 
observations on atmospherical electricity ; hydrography or natu- 
ral history of the sea, comprising experiments and observations 
on its depth, currents, saltness, and temperature both at the sur- 
face and at considerable depths ; zoology ; botany ; geology ; 
magnetism, including observations on the variations of the com- 
pass, on the magnetic anomaly (or deviation) on ship-board, and 
on the magnetic intensity. 

Just before this letter was forwarded, my father, who was 
then in London, and had several conversations with Sir Joseph 
Banks, and other gentlemen, who were anxious for the success of 
the intended expeditions, was advised by them, and particularly 
by Sir Joseph Banks, to send for roe, with the view of my being 
employed in this interesting service. Accordingly I left Whitby 
on the 1 1 th of December, and proceeded direct to London, where 
I had an interview with Sir Joseph Banks, who, after a kind ex- 
pression of his regret that he had not been able to obtain for me, 
as his anxious wish was, a command in one or other of the pro- 
jected expeditions, referred me to Mr Barrow for the plan on 
which they were to be appointed. In the course of a brief con- 
versation with the latter gentleman, I was told, that, if I wished 
to accompany either of the expeditions, I must give in my pro- 
posals to the Navy Board. Finding, however, it was a fixed 
point that the command of all the vessels then deigned for dis- 
covery, should be given to officers of the Royal Navy, I at once 
decided, not being disposed to engage in a subordinate capacity, 
on foregoing the satisfaction I had in some degree anticipated. 

Whatever may have been the bearing of any suggestions of 
mine on the origination of the recent series of Arctic explorations^ 
so much at least is certain, that the Quarterly Review is not cor- 
rect in asserting that Mr Scoresby did not write in his letter to 
Sir Joseph Banks ^* about a north-east or north-west passage,^ 
but ^< merely acquainted him with the fact of the disappearance 
of the ice from the coast of Greenland i" And, being mistaken 
in this important particular, on which Sir John Ross founds bis 
claim on my behalf for some share in the origination of the re- 
cent expeditions, from the censure heaped upon him of putting 
forth " a misrepresentation,^ and " a statement wholly incor- 
rect,^ the public will, I doubt not, feel it but just to release him. 
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That, however, the sketch already given of my letter to Sir 
Joseph Banks may be duly subsUntiated, and the natureof that 
communication more accurately exhibited, I shall subjoiu some 
extracts from a copy fortunately preserved of the letter in ques- 
tion, which, as far as I know and believe, are {even verbally) ac- 
cordant with the original. 

After some observations not particularly bearing on the sub- 
ject in quesdoD, the letter states,-^^^ I found on my last voyage 
about SOOO square leagues of the surface of the Greenland Sea, 
included between the parallels of ^V and 80* N., perfectly void 
of ice, which is usually covered with it. Now, all this ice has 
disappeared within the last two years, and there is little doubt 
but it has been drifted to the southward into warmer climates, 
and there dissolved.^ 

After a description of the progress made towards the coast of 
Greenland, &c. already mentioned, the letter proceeds:— 

" Had I been so fortnnate as to have bad the command of an expedi- 
tion for discoyeiy instead of fishing'^ I have little doubt bat that the mys- 
ietj attached to the existence of a nortb-west passage nigfat bave been 
\\ should have added ' in some measuie*] resolved. There could bave 
been no great difficulty in exploring the eastern coast of Greenland^ and 
probably the fate of the colonj established by the Icelanders so many cen- 
turies ago might have been ascertained. I do conceive there U mjfident 
HUerett attached to theee remote regunu to induce Government to fit out an 
esppedition, were it properly represented. The simple examiBation of the 
shores of Spitzbeigen would be a matter of much interest to the naturalist 
and geologist. 

'' I should have much satis&ction in attempting an enterprise of this 
klnd^ namely^ to examine and survey the islands of East Greenland or 
Bpitzbergen^ especially the eastern part^ which has not been visited [for] 
many years past ; and to ascertun^ for the benefit of the whalers^ whe- 
ther the whales resort thither ;* to endeavour to reach the shore of West 
Greenland^ determine its position^ prove its insularity^ and ascertain the 
&te of the Icelandic colony> together with making researches [contem- 
platmg a continuation of the exploration through a series of years] rela- 
tive to the north-east and north-west passages^ &c. ; for the performance 
of which objects, I could point out a method by which the enterprise 
conld be conducted with little, or possibly no, expense to the nation* 

* ^ Both my father and myself, in the course of last voyage, attempted, 
thougli unknown to each other, to explore the eastern part of Spitsbergen 
but meeting with more ice than is usual in this quarter, our navigation was 
interrupted.** 

VOL. XX. Va. XXXIX.— JAKUABT, 1836. G 
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This would be accomplished by combining the two objects of discoveiy 
andfifihiBg. 

'' Since no one can possiblj state [that is, 6om obserratkm on the ooop 
dition of the ice in any one season^ what opportunity may occur on a 
subsequent occasion for pursuing a voyage of discovery, it would be weE 
to have this reserve for the reduction of the expenditure, in the event of 
the opportunity for discovery fEiiling. 

'' I conceive that an expedition, consisting of two ships, ndght be fit- 
ted out, and all expenses defrayed, for the sum of U 6000 to L. 6000.* 
But in ease of any whales being taken— and the fishery mig^t oecasionally 
be prosecuted vnthout [particular] detriment to the other object of the 
voyage— the expenses would be proportionably reduced, and might, pos- 
sibly, be altogether defrayed thereby." 

Such are some of the particulars included in my letter to Sir 
Joseph Banks, — a letter written many weeks before any public 
intimation was given of the intention of Government to under- 
take a renewal of the long-abandoned enterprise of Polar re- 
searches. A reply to this letter was received towards the end of 
October, franired by Mr Barrow, of which the following is a 
copy. 

^ XhSAE SlBy SOHO SaUAES, Oot 20. 1827* 

** 1 beg you to accept my best thanks for your veiy intelligent letter, 
and for your Treatise on the Northern Ice, which has given me a new 
and fer more precise idea of the circumpolar seas than 1 had before. 

*' You are aware, no doubt, that an act of Parliament (16th Geo. III., 
c 0), offers a reward of L. 20,000 for the discovery of n north-west pas- 
sage, and L. 10,000 for the ship that shall first reach the 89th degree of 
north latitude. 

** These rewards have not produced a single effort on the part of any 
whale-fisher to accomplish either of these great purposes ; allow me to 
ask your opinion whether an act offering a t]iousand pounds for the reach- 
ing every degree of latitude from eighty-two to the pole, would be likely 
to induce the masters of ships to make a trial to reach at least some of 
the unknown degrees of latitude? 

'* I am. Sir, your obliged and fjuthful servant, Jos. Bajcks." 

. About three weeks after the reo^pt of this letter, a second^ of 
which I also give a copy, came to band : 

* This offhand estUntte was not meant to include the owners' remuncnu 
tkm for the use of their ships, but the mere outhy far e quipmen t, provistoni^ 
and wages. 
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" Deab Sir, Soho Square, Nov. I7. I8I7. 

" I hope you have received my letter of October 26, in which I thank- 
ed you for the present which you were so good as to make to me of your 
liMfty on die lee of the Seas about Spitzbetgen and Iceland. The more 
I have oonatdered the hcta stated in it, the more I am convineed tliat the 
iBformation giTen in it to the public for the fifgt time> is likely to kad to 
results highly advantageous to maritime tciencei 

" Major Rennell, who has written so much and so ably on the currents 
in the ocean, is much pleased with your Essay. If you could spare a copy 
as a present to him, he will, I am sure, be very thankfdl ; in Uiat case be 
00 good as to direct it to me. 

*' Allow me to mqfun of yoa y^mt tlM quaatity ittid aatiue of iSbe 
ihrifi-^Mod found on tfie ooast of Spitzbeigen is ? I tkiak aU who have 
visited that country agree that it is found on the shores in sufficient abun^*' 
ance to supply fuel for melting their blubber into oil. 

'^ On the comparative quantity of drift-wood on the west coast of 
(Greenland, and on that of Spitzbergen, some conjecture may be ground- 
ed reiqpeeting the probability of the current which sets to the soutlnrard 
in Davis' Strait, and on the east side of Greenland, taking its origin in tile 
east or the west. I do not recollect any drift-wood coming on shore on 
the coast of Labrador. The abundance is found on West Greenland^ 
which argues a current from the west. 

** It appeals from yovr Essay that itkadi of iee are miem&mon in die 
sefls of Spittbei^en ; they, boweter, I coBcludej sometimes occor* 

" 1 hope you proceed directly with your intended woik on the Polar 
Seas : I am impatient to see it, after having so much profited by your 
Essay. 

^^ I b^ my best compliments to your father, and am, ftir, your obliged 
and fiuthfiil servaaty Jos. Banks." 

Besides these two letters, I had much additionid correspond- 
eoce with Sir Joseph Banks, in which the polar expeditions 
formed an occasional topic ; but as my chief communication with 
Sir Joseph expressly on the subject of these expeditions, was by 
personal conversations, the documentary evidence on the ques- 
tion of the revival of Arctic research, is principally found in the 
letters above given. 

For bringing forward a correspondence of this kind, relating 
so much to myself, I trust the circumstances deferred to in the 
outset of this communication will justify me; and that these 
particulars have not been communicated from any undue desire 
of assuming credit to myself, will, I trust, appear from the fact, 

o« 
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that duriug the long period which has elapsed since the com- 
uicnceiuent of the modern polar expeditions, I have never before 
put forward publicly any of the present statements. Had I in- 
deed seen fit to have urged any claim to public consideration, 
on the grounds kindly mentioned by Sir John Ross, or any de« 
aire of public acknowledgment so generously suggested in the 
Edinburgh Review, I might, perhaps, have founded a plea 
on the above and other grounds ; and had I been disposed 
to complain of a want of consideration on the part of those 
who availed themselves, without acknowledgment, of some of 
my suggestions ; or of those in public offices under Govern- 
ment, who put me to considerable expenses by two journeys to 
London on the public service, perhaps a case could have been 
made out, such as to have excited a feeling with the public, in 
some degree corresponding to that indicated in the two friend- 
ly publications referred to, that I had not been dealt with geiic- 
rousb/. 



On the Causes of Obstruction in Water-pipes and Syphons Jrwn 
Disengaged Air ; and on the Construction of a Hydraulic 
Air-extractor for Removing them, (With a Model and 
Drawing.) By J. Stewabt Hepburn, Esq. of Colquhalzie, 
Mem. Soc. Arts.* 

COLQUUALZIB (bj CaiBFF), 

Sir, 8^ December 1833. 

I BEG leave to submit to the Directors of the Society of Arts 
the accompanying paper on the obstruction of water-pipes by 
air, and the means of removing it. Should the subject be one 
which they choose to entertain, and the manner of treating it 
appear worthy of their notice, I shall forward to you a model of 
the proposed apparatus, and a description of the means of giving 
it a self-acting power. 

It may be proper to mention, that the circumstance which 
gave occasion to it was my observing that the London Society 
of Arts had, seme years ago, given a premium to Mr Cowan for 
the application to the syphon of a single air-vessel, from which 

* Eead before tbe Society of Arts, 6th February 1834. 
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the air was to be expelled by a powerful force-pump. The double 
air-vessel, which I had previously projected, appearing to me 
much more effective, as well as more simple and economical, it 
occurred to me to submit a description of it to the Directors of 
the Highland Society, who were pleased to honour it with their 
thanks, and a place in their Transactions. It was not till very 
lately that I had a model constructed,— the operation of which, 
while it confirmed my opinion of its practical utility, suggested 
some improvements on the design. The present paper contains 
the statement of the result, particularly as applied to water-pipes, 
and especially to the means of obtaining the command of water 
lying beyond a ridge of high land. My chief reason for sub- 
mitting it to the Society of Arts is, the belief that the approba- 
tion of so competent judges (should it appear to deserve it), 
would be the best means of obtaining for it a trial in practice. 
Although the application of an air-vessel is not, as I at first sup- 
posed, altogether new, this particular mode of its application, 
"and the deduction of the causes of obstruction of pipes by air, I 
believe to be so, at least I am unable to learn any thing to the 
contrary. 

I shall be obliged by your recommending the paper to the 
notice of the Directors. And I have the honour to be, &c 

J. Stewart Hepburn. 
James Tod, Esq. W. S. 
Secretary to the Society of Arts of Scotland. 



It has been long known that all fluids, exposed to the ordinary 
pressure of the atmosphere, absorb a portion of the air, which, 
however, appears to be rather mechanically diffused through the 
fluid than chemically combined with it, being retained in unioo 
with it by a force which is in the conjunct ratio of the atmo- 
spherical pressure and the corpuscular attraction of its partides. 
Accordingly, the quantity of air which any fluid is capable of 
holding in solution, varies with the degree of pressure to which 
it is subjected, and with the varying state of its corpuscular at- 
traction. Of the efiect of increased pressure in augmenting the 
capacity of fluids to hold gases in solution, a familiar instance 
occurs in the case of aerated waters, and of liquors which have 
been bottled up before the termination of the vinous fermenta- 
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tion. A portion of the carbonic gas coouined in the ru}uor coo- 
tinues to disengage itself, untile accumulating under the cork, it 
causes such an increase of pressure on the surface of the fluid, 
that the farther evolution of ga§ is stopped, the liquor Nyomps 
tranquil, and the rest of the gas remains su^oded in it But 
wheBf by the drawing of the cork, the accumulated pressure is 
suddenly reduced to that of the atmosphere, the suspended gaa is 
instantly disengaged with violent efiervescence. 

The fact of the natural tendency of fluids, under the ordinary 
atmospherical pressure, to absorb a certain portion of the air, 
and to allow it to escape on the removal of that pressure, is ex- 
hibited with great distinctness and precision in the welLknown 
experiment of the Toricellian tube. If a glass tube, three &et 
in length, and with one of its ends hermetically ckised, be filled 
with unprepared quicksilver, aad then inverted in a perp^xiicu- 
lar position with its open end plunged in a ba^n of the same 
fluid, the mercury in the tube will suddenly ^ok to the height 
•^f thirty inches (the mean height of a column of mercury equi- 
valent to an atmospherical column of equal diameter), leaving 
in the upper end of the tube a perfect vacuum. This is proved 
by bringing the tube to an inclined position ; for then the mer- 
cury will suddenly spring upwards, until it strike sharply against 
its upper extremity, falling to its former height when the tube 
resumes its vertical position. But the surface of the mercury 
in the tube being no longer preised by the wdght of the sIibo- 
sphere, the air contained in the fluid will begin to evolve itself; 
.ajQd, rising to the surface, will diffuse itself in the vacant portion 
of the tuba If, after a few days^ repose, the tube be again ex- 
amined, it will be found that, on being incliocjd from its vertical 
^position, the mercury, although it will indeed still rise. in the 
tube, will no longer reach the summit ; but, on approaching, it 
will rebound with repeated oscillations, stiewing at o^oe the 
presence and the elastidty of the air that has been disengaged. 

The same fact, of the absorption and disengagement of air, 
may be shewn in the case of water, althoi^ in a much less con- 
yenient form, inasmuch as the coluimn of water equiyalent to 
the atmospherical column is no less than 32 feet in height. If 
a tube of iron or kad, about 34 feet in length, closed at one end, 
and havir^ (for the convenience of observation) a lofig slip of 
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gldsa cemented into its side at the height of 82 feet from the 
open end| be filled with water asd inverted in a reservoir, the 
water will be seen to sink to the height of 32 feet, leaving a va« 
cuum above, which may be proved in the same way as in the 
mercurial column* Speedily, however, minute bubbles of air 
will a(^ar in the water ; and, rising to the surface, will, as in 
. the former case, occupy, in a high state of rarefaction, the va- 
cant portion of the tube. 

The same phenomenon is exhibited in the action of the sy« 
pbon ; and the description of it in this form brings us nearer to 
our purpose. Suppose, then, a leaden {upe of 70 feet long bent 
into the form of a syphon, having the shorter limb, of 34 feet 
in length, plunged into a deep tank or reservcnr to the depth of 
80 feet, and the end of the k>nger limb immersed in a snMill 
vessel of water (see fig. 2.) attached to, and moveable along with 
it, in order to prevent the admission of air duriojg the varying 
action of the syphon. If the air be now exhausted from the 
syphon by a syringe applied to the end of the longer limb, the 
atmospherical pressure on the surface of the water in the reser- 
voir will force it to rise in the syphon^ and, descending the lon- 
ger limb, it will issue in a full stream. If the syphon be then 
gradually elevated, the water will continue to flow from it, but 
with less and less velocity; because, while the atmospherical 
pressure which forces it to rise in the syphon is confttant and 
uniform, the gravity of the ascending column goes on augment- 
ing with its increasing length, until, at the height of 82 feet, the 
two CDrces come into equilibrium, and the water consequently 
ceases to flow. The syphon will, however, still eoutinue full, 
because, both ends being immersed in water, no air can enter to 
displace \be fluid contained in it ; and if the syphon is again 
lowered, the water, obedient to the renewed atmospherical pres- 
sure, will again begin to flow. But if, in place of being lowered^ 
the syphon is raised to the height of 88 or 34 feet, the two 
columns will separate at the summit, and each will fall in its 
own limb to the height of 32 feet above the surface of the water 
in which its lower end is immersed, leaving a perfect vacuum in 
the upper part of the syphon. If the syphon be immediately, 
depre^^sed to its former position, the columns will again unite 
and b^n to flow ; but if retained in its elevated statiop^ the 
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vacancy in the upper part will, as in the case of the vertical tube, 
be in a short time occupied by the rarefied air which evolves it- 
self from the water in consequence of the removal of the atmo> 
spherical pressure ; and if, after this has taken place, the syplion 
be once more lowered to its original depth in the reservoir, the 
water will indeed again rise until the rarefied air above it is com- 
pressed into the same density with that of the atmosphere ; but 
the mr will maintain its place in the upper part, and the flow of 
the water will not be resumed. This evolution of air in the 
syphon occurs not merely when the diminution of atmospherical 
pressure approaches its extreme limit, but more or less in all 
circumstances. For, at the summit or vertex of the syphon, 
there is not only a certain diminution of pressure, even when its 
elevation is small, but the gravity of the descending column in 
the longer limb tends to weaken the cohesion of the fluid, and 
to bring int<fp1ay another co-operating cause of gaseous develop- 
ment, which shall presently be explained. So that, in this in« 
strument, the causes of accumulating obstruction are constantly 
' at work, lessening its utility, and greatly limiting the applica- 
tion of which it is really susceptible to various useful purposes. 
It has been stated in the outset, that the capacity of fluids for 
retaining air in solution depends not only on the amount of at- 
mospherical pressure, but on the varying degree of the corpus- 
cular attraction of its particles ; and every cause which weakens 
that attraction tends to the disengagement of the combined air. 
The expansion of fluids by heat is an agent of this description, 
and as it is one of convenient application, it is accordingly em- 
ployed for this purpose, both in chemistry and the arts, and par- 
ticularly for expelling the air from quicksilver in the^construc- 
tion of the barometrical tube. In the case just detailed, both 
of these causes appear to be in operation. For, while the sus- 
taining atmospherical pressure operates with less and less force 
on each successive film of the ascending column of water, the 
counteracting force of gravitation is, practically, the same on all, 
operating with the same intensity on the highest as on the lowest 
film ; — and it acts with still greater and more undivided force 
on the descending column in the longer limb, in a manner yet 
more direct and palpable, causing the fluid to descend with m 
force continually accelerating, while it is ascending in the lower 
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limb with a force more and more retarded. This double acdon, 
' tbereforpy of the gravitating force in the syphon tends to weaken^ 
and at last to overcome^ the corpuscular attraction in the middle 
part or summit of the dmible column, as we have seen actually 
to take place as soon as the weight of the column of water came 
into equilibrium with that of the atmospherical odumn. 

A proof of the important share which the diminution of the 
corpuscular attraction has in causing the evolution of the com* 
bined air, is to be finind in what takes place in the case of water 
flowing through conduit jHpes along a declivity of conriderable 
but unequal inclination. In this case the water, although it 
enters the pipe with only the force corresponding to its depth 
beneath the surface, that is, to the pressure of a hydrostatic 
column of the diameter of the pipe, and of a height equal to its 
depth (aB, fig. 8) bdow the surface of the water, yet tends * to 
issue from the lower end with the velocity due to theiotal height 
of its fall (or in the proportion of the square root of the height 
c D, to the square root of the height a fi), modified by the fric- 
tion of the pipe, which, however, according to the experiments 
of Bossut, is neutralized when the inclination of the pipe amounts 
to 6° Sr, or about 1 in & It would appear, therefore, that 
the intermediate part of the moving column must be, as it were, 
in a high state of tension. As its velocity increases it exerts less 
-and less pressure on the sides of the pipe, and receives less pres- 
sure in return, — the increanng momentum of the descending 
column, particularly of the interior filaments, which are not af- 
fected by the friction of the pipe, tends to elongate the mass, to 



* I say lendi to issue, because the affirmation of some writers that in long 
horizontal pipes the water eni€r$ the pipe with much gr€at$r velodty than it 
leaves it, must be taken with some qualification. For, if this were strictly 
true^ it is evident that an accumulation and condensation must take place in 
the interior of the pipe, which would quickljr attain a maximum, and prevent 
the water from entering materially quicker than it was discharged. And, on 
the other hand, its tendency in pipes of great inclination to ia$ue with greater 
velocity than it enters is controlled by the increased friction of the pipe, and 
by the corpuscular attraction of the water, which, together with the pressure 
of the atmosphere at the lower extremity of the pipe, prevent the continuity 
of the column from being broken, as it would be, did the water actually issue 
with much greater velocity than it enters, &nd reduce its final to very nearly 
its initial velocity. 
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dimioiali its diameter (eren to the verge of creating a vacuum 
between it and the sides of the pipe), and to weaken its corpus^ 
cular attraction, which is now sustaining almost the whole actioQ 
of the gravitating force ; just as, when it issues from the mouth 
of the pipe, its velocity progressively increases, its diameter con- 
tracts, and its corpuscular attraction diminishes as it falls to- 
wards the earth, until, if the height of its fall be gneat, its oohe- 
sioQ is at length ^entirely lost, and it is divided and scattered inU> 
spray. That this diminution of the corpuscular attraction really 
has the effect of decreasing the capacity of the fluid for reUuniog 
the combined air, appears from the fact, that, in thedrcumstan- 
oes dttcribed, the air is found to be gradually disengaged, and 
to lodge in those parts of the pipe which have the smallest de- 
gree of inclination ; in which situation its natural buoyancy has 
less power to force its way against the opposing action of the 
current, obstructing by its presence^ or ent'u^y stopping, the 
flow of the water through the pipe. 

This tendency of the disengaged air to lodge in the horizontal 
parts of water pipes, and in the top of draining syphons, often 
oocanoQS much trouble and inconvenience; and the ordinary 
means of expelling it even from water-pipes by air-cocks and 
the farcing syringe, appeared to the writer of this paper so in- 
convenient and ineffective, that he conceived the idea of the ap- 
plication to his own water-pipes of a douUe air-vessel for extract- 
ing the imprisoned air. This attention being afterwards drawn 
to the draining-syphon, in which the difficulty of expelling the 
confined air is still greater, and the means of effecting it still 
more imperfect, this air-vessel appeared to him no less applicable 
to the syphon than to water-pipes ; and, after some experiments 
with a working model, it assumed the form which he is about to 
describe, and which he is persuaded will prove effectual in prac- 
tice for both purposes. 
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AB is a cylindrical vessel of iron, lead, or copper, divided into 
two equal spaces by the false bottom a, 6, containing the air-tight 
valve c ; the lower bottom d, e^ contains a similar valvey,* and, in 
order that this valve may be accessible for being cleared or re- 
paired when necessary, the bottom plate containing it may be 
made to screw into the cylinder. To the under side of the valve 
y*i8 fixed the vertical pipe C, of such length as may be necessary 
to connect it with the syphon or water-pipe to which it is to be 
applied (see fig. t and S). ' An upright pin p^ q, fixed in the top of 
these valves, passes through oblong holes in the sliding brass 
rods gh^ iky which work horizontally, passing through water- 
tight leather collars in the stuffing-boxes /, in, in the sides of the 
cylinder, and through holes in the knee-plates n, o, fixed to the in- 
terior opposite side, by the alternate motion of these rods the 
valves are opened and shut. A simultaneous alternate motion 
is given to these rods by the lever A, r, Ar, turning on its center r 
on a pillar r, j, fixed on the side of the cylinder ; and, by means 
of vertical hinge-joints in the rods at <, w, their free parallel mo- 
tion is secured. In the position of the lever represented in the 
figure, the valve e is shut and the valveyopen ; by a small turn 
of the lever into the*direction /, j:, the valve y is shut, and the 
valve e opened. 
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The movements of the valves may also be managed by cranks 
fixed on their axes, which are for that purpose prolonged, 
passing through leathern collars, in the side of the mr-vessel ; 
and to obtain a simultaneous action, the cranks may be connect- 
ed by a working rod ; only, that in this case, as the axes must 
be in the same perpendicular line, the position of the hinges must 
be reversed. Stop-cocks may also be substituted for valves in 
the case of water-pipes ; — in which case, there arc two air-vessels 
connected by a short pipe, which contains a stop-cock, and this 
stop-cock being fixed in the pipe which connects the lower air- 
vessel with the water-pipe. 

Fig. 3. 



The air-extractor, thus constructed, is applied to use in the 
following manner. The pipe C, fig. h, the upper end of which 
is connected with the lower valve^ has its lower end inserted in 
that part of the syphon or water-pipe in which the air is found 
to lodge ; and the cylinder being filled with water, the upper 
valve f, is shut, and the lower valve ^ is opened. Under this 
arrangement, it is plain, that whenever any air accumulates at 
the bottom of the pipe C, it will immediately rise through it into 
the lower cylinder B, displacing an equal bulk of the water^ 
which will descend through the pipe C, and be carried off by 
the moving water, which, relieved of the air, is flowing without 
obstruction. When the air has again accumulated, so as to fill 
the cylinder B, and pipe C, the obstruction is found to recur ; 
and in order to get rid of it, the communication between the cy- 
linder, and the pipe or syphon, must first be cut ofi^, by shutting 
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the lower valve^ The upper valve is then opened, when the 
water in the cylinder A will descend, and displace the air in the 
cylinder C, which will rise through the upper valve, and passofF 
into the atmosphere. It will now be found that the obstruction 
is removed, and that the water flows freely. Then both cylin- 
ders are to be again filled with water ; after which the upper 
valve is shut, and the lower one opened as before. By the con- 
necting lever these movements are made simultaneously. 

In practice it may possibly be found necessary, at least when 
the air has been allowed to accumulate in the pipe, while the 
valvey*is shut, to interrupt, for a moment, the entrance of the 
water into the mouth of the pipe or syphon, in order to allow 
the air to rise freely into the cylinder. The reason of this seems 
to be, that as soon as the opening of the lower valve, and the 
ascent of the first bubble of air partially relieves the water in the 
pipe from the pressure of the confined air, — the renewed impe* 
tus of the water, in attempting to resume its motion, forces the 
air forward, and partially prevents its ascent through the valve 
into the cylinder. It may be also observed, that, in the drain- 
ing syphon, it will be advantageous to prevent the access of the 
atmospherical air at both its extremities : for if the water in the 
reservoir or quarryhole is allowed to drain off until its surface 
descends to the extremity of the shorter or drawing limb, the 
air will instantly rush up and empty the syphon. And, again, 
if, while its action is suspended by the accumulation of disen- 
gaged air within, the lower or discharging ei^tremity of the 
longer limb be exposed to the atmospherical air, it will ascend, 
and dislodge the water from that limb, when it will immediate- 
ly fall in the other also ; and the operation of exhausting the 
air must be repeated before the syphon can be made to work. 
To prevent the first of these inconveniences, it would be ad- 
visable to furnish the drawing limb with a valve, having on the 
end of its axis a lever and air ball (B, fig. 9). When the re- 
servoir is full, the air-ball will remain in the vertical poeicioa 
B ^, retaining the valve fully open ; as soon, however, as the 
surface of the water falls below the level eg^ the air-ball will 
descend along with it, gradually closing the valve ; which, when 
the surface of the water, and, along with it, the air-ball, has 
reached the level jTA, is entirely shut, preventing both air and 
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water fram entering the syphon antU the water again accumu- 
lates, raising the air-ball along with it, and opening the valve 
The second of the inconveniences referred to, is to be remedied 
by keeping the end D immersed in a trough or vessel G ; which, 
receiving the water as it flows from the sjrphon, remains always 
full, and prevents the entrance of air. Thus furnished with an 
«r-ex tractor, and the means just described of preventing the 
water from being drained ofi^, all that is necessary to renew the 
working of a syphon obstructed by the presence of disengaged 
mr in Its vertex^ is to close the valve 6, by pressing down the 
air-ball; if in practice that be found necessary, and then to press 
down the end h of the lever h A:, (fig. 1.), which, shutting the 
valve^,* and opening the valve ^, allows the water in the cylin- 
der A to descend, and the air in the cylinder B to escape. The 
mr-ball being then allowed to rise, and the valve B opened 
(fig. 2.), the water will begin^to flow ; when the cylinder A may 
be again filled with water, to be in readiness when required. In 
shuations where, in setting the syphon to work, it may be diffi- 
cult to employ a syringe for exhausting the air, the purpose may 
be served by furnishing the lower limb D also with a valve ; 
then, shutting both valves B and D of the extremities, and 
opening both valves of the air-extractor (by disengaging one 
end of the lever from the working-rod), fill the syphon with wa- 
ter from the top ; when this is done, all that is necessary is, to 
shut the upper valve of the air-extractor, and open the valves B 
and D, when the water will flow freely. 

Fig. 4. 




When this mechanism is to be applied to free conduiUpipes of 
air, it is to be inserted into the place where the air is most dis- 
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posed to lodge, being that part of the pipe which has the small* 
est degree of inclination (Fig. 3.) ; then, as in the case of the 
syphon, to shut the stopcocks at B and at^ and open the stop- 
cock e^ when the air which has accumulated from the pipe into 
the Jower cylinder will escape, and the water in the upper vessel 
descend to occupy its place. Then the valve ^ is to be shut, 
and^and B to be opened, and the upper cylinder again filled 
with water until the operation requires to be repeated. In wa- 
ter-pipes these operations must be performed by the hand of the 
person in charge of them ; but, in the case of the syphon, a self- 
acting power may easily be given to it, which will work the valves 
at intervals without the necessity of attendance. 

It now only remains to describe a certain case or dass of si- 
tuations in which the air-extractor may be applied to a purpose 
ci some importance. Suppose the house H, (Fig. 4.), is so 
situate as to be unable to obtain a spontaneous supply of water^ 
but that a constant spring B is discovered on the opposite side . 
of a hill or long ridge of high land A, the lowest point C of 
whose summit is thirty feet higher than the spring. No doubt 
if a pipe w^re laid from the well over this lowest summit to the 
house, the water wopid, on the air being extracted from the 
pipe, flow to the house, the pipe acting as a syphon. But the 
accumulation of disengaged air would in a very short time create 
such an obstruction as could not be removed by any of the 
means at present in use ; and, if ever attempted, it would pro-' 
bably be abandoned as hopeless. This, however, is a case to. 
which I apprehend the air-extractor might be applied with a 
certainty of success ; and it is in situations of this kind that I 
think it especially calculated to be of practical utility : for I 
am persuaded that many fine springs of water, which at present 
would be considered as utterly inaccessible, might, by this means, 
with ease and certainty, be comnianded and applied to useful 
purposes. Nay, by employing several pipes or syphons of large 
size, and uniting their vertices by connecting-pipes with one 
comaMNiL air-extractor, a supply of water, in larger quantities, 
mi^t be obtained (torn springs or rivulets in similar situations, 
for irrigatioD,.n}aehiiiery, bleaching, aBd other purposes, when 
unattainable by ordinary meana 

CoLaVBALsnc, Suf DtMmbfr ia83» 
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Report by Mr Duyy. 

Mr Stewart Hepburn is correct in stating that fluids hold 
a quantity of air in solution, «br Qtiechanically combined with 
them, although I am afraid his proof, deduced from the filling 
of a barometer-tube, will not hold good, as indeed the expression 
he makes use of, " unprepared mercury,'" indicates itself. Mr 
Hepburn is perhaps not aware, that a very large proportion of all 
the barometers made are filled simply by pouring the mercury 
into the tube. It is only the more carefully made ones that 
have the mercury boiled in the tube. I would find no difficulty 
in filling a tube either to produce the effect or not, as I had a 
mind, with the same mercury. 

Mr Hepburn^s paper contains many valuable hints as to the 
causes of the obstruction to the flow of water in pi{>es which, 
although not new, are highly Valuable and by far too little known. 
There is a very remarkable similarity betwixt Mr Hepburn's 
invention and one submitted to the Edinburgh Water Company, 
or Magistrates of Edinburgh, by Mr Hunter of Thurston, in 
1820, where Mr Hunter suggests a double air-box, precisely 
the same as Mr Hepburn's, to be applied to a syphon to rise 
over the height of George Street, instead of tunnelling. It is, 
however, I think certain, that the idea was original to both, and 
affords a strong presumptive proof, not only of its being desir- 
able and useful, but also that it is the best way of effecting the 
object in view. Upon the whole, I think Mr Stewart Hepburn 
deserves the best thanks of the Society for his ingenious, and I , 
will say, notwithstanding the remarks I have made above, ori- 
ginal paper. I should have said that Mr Hunter proposed to 
open his boxes by stop-cocks. 

Report by Mr Georqb Buchanan. 

CoCKBUBirSPATH KEAK DuiTBAB, 

22d April 1834. 

In regard to Mr Hepburn's pap^r, I have not had time to 
get a regular report completed, but sent you the paper this 
morning, in which there is a draft of report, and also notes by 
Mr Dunn. In addition, I would make the following remarks:—- . 
Mr Hepburn's paper I con^der an ingenious and well written 
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essay on a very important subject in practical hydraulics, and the 
thanks of the society are due to him for it, and particularly fbr 
hb contrivance for drawing air off from the syphon. In regard 
to his views of the absorption of air by water, and its disengage* 
ment in pipes, I cannot just altogether agree or follow him in 
his notions; but the subject, it must be confessed, is not suffi- 
dently understood. The idea of a mechanical mixture of the 
air with the water I conceive quite inadmissible ; and, when we 
consider that the fcmner is 800 times lighter than the latter, it 
18 obvious they must be united by a very powerful attraction 
overcoming the natural buoyancy of the air» When the pressure 
of the external air is removed, the particles confined within the 
water are seen to expand. Their buoyancy, therefore, increases, 
and they overcome the force of attraction with which the buoyant 
force was forming in equilibrio ; and this is the true cause of 
their disengagement in the upper parts of the syphon. The 
diminution of corpuscular attraction, on which Mr Hepburn 
lays so much stress, I cannot think has much influence, as this, 
in any case, is so extremely weak a force. In regard to the dis« 
engagement of air in pipes, the ciuious circumstance hiere is, that 
this takes place without the pressure of the atmosphere being 
removed at all, and even when it is gready increased by all the 
presstu-e of the column of water to the height of the fountain 
bead. This is a very curious fact indeed, and not ea^ly ex* 
plained ; but the thanks of the Society are certainly due to Mr < 
Hepburn for bringing this subject under their notice, as it may 
lead to useful discussion. 

Report hy Mr Clerk Maxweiu 

Many eminent engineers have been disappointed in their ex«> 
pectations of the quantity of water conveyed by pipes, owing 
to various causes of obstruction to the regular flow, and which 
make the result diflerent from that deduced by calculation on 
the naost approved theory. The essay of Mr Hepburn is there- 
fore of much value in duddating the obstruction caused by air 
in pipes, and in suggesting a method of removing it ; and in 
particular, in pointing out a method of withdrawing air from 
the syphon, and so rendering it a much more valuable instru* 
9ient than it has hitherto been. The same method of doing 

VOIh XX. VO. XXXIX^-H^AKaABY 18S6. H 
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•o (akhoDgfa undoubtedly oiigixial to Mr Hepburn), ivas poiat- 
«dl out (but not acted «d) by Mr Hunter of Thurslcvi, m a 
letter to the Directors of the Edinburgh Water Compuiy, in 
January 1820. The circumstance of two persons having ae- 
parately arrived at the same condusion, marics stroi^gfy diead> 
vantages of the plan proposed. 

It mi^ perhaps be unnecessary for t^CoBynatteetoexaame 
■nnutely all the propositkms « the essay, as to the air being 
jlisengaged fran being relieved fix>m the pressure of the atiao- 
flpbene, and from the dimiaution of corpuscular attracCMi 
(vhkh is peihaps only a dilKBreHt ^j^rm fer the effisct produced 
by the former cause), but they consider the main fiset of the 
extricaition of air in pipes satisfiEu^torily ehidklated. 

The self-acting apparatus would no doubt answer the pi»- 
pose intended, but probably in most cases the necessky for it 
would not occur, as the letting off the atr can be so easily done 
by tile hand, and being penodically required, oouki bedone at 
little or even no expense ; or, if an extraneous 8U{^y of water 
at the highest point of the syphon could be obtdned, some more 
simple machinery might be made fo efiect the movement of the 
valves. 

On the whcde, the Committee are of opinion that the appro- 
bation and thanks of the Society should be tendered to Mr 
Hepburn for his ingenious contrivance of the double air-veBsel^ 
and for his valuable essay. 



Cbpy Letter /rom James Hunteh of Thunton^ to ^ Chairman (ftht 
Water Compaky^ Eduihurgk^ dated 20th Jmrnary 1821, r^rred 
to in the previous Report. With a Drawing. 

Sir, — I observe operations going on at the north end of the 
M<'and, which I understand are the commencement of a tun- 
nel upon a dead level below George Street to Queen Street, for 
conveying the new supply of water to the lower parts of die 
New Town. As this work (if I am correctly informed on die 
Bulgect) will cost a great sum of money, I think it ought to be 
ooneidered whether the following plan will not be a very great 
saving. I should think Greorge Street is not thirty feet higher 
than Prince'^s Street, therefore, a syphon laid near the 8arfSEK)e of 
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the gnouiKi will act ; or, at all events, in case of nedessitj, it 
win be easy to sink it a few feet at the top, so as to bring It 
within the range of thirty feet, but as a syphon is apt to ga- 
ther air at the top, I propose a contrivance, which will effec- 
tually remedy that inconvenience. 




A A are two legs of a syphon. 

BB, the two ends turned up, so that the water cannot run out 

at either end. 
C and E, stopcocks. 
D, a ball containing about a cubit foot 
F, a funnel. 

G6 are upon the same level. 
H is the pipe bringing water to Princess Street. 

To carry this plan into effect, shut up the two ends BB, and 
open the cock C and E. Pour in water at F till the syphon is 
quite full, then shut both cocks^ leaving D and F fuU of water, 
and open the ends BB. 

The syphon B AAB will not only constantly run when supplied 
with water, but will continue charged though the supply ^ould 
be stopped. However, as a good deal of air is constantly separ 
rating itself from water in pipes, it will of course collect imme- 
diately below C ; and to get rid of this, it will be necessary to 
let it out, perhaps once a- week, but for safety it can be let out 
every second day. I prc^se the following method. Open the 
cock E, and fill D with water ; next shut E and open C ; the 
water in D will immediately descend into the syphon, and the 
collected air rise into D ; again, shut C, and if necessary, repeat 
the operation, always finishing by leaving D and F full of wa- 
ter. As the opening of both cocks at tcmce would empty the 

. h2 
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syphcn, it will be necessary to fasten the same handle to both 
cocks, in such a way, that opening one shall shut the other, 
but that the second one may also^be shut separately. 

This syphon will run fully as fast as a straight pipe, but if 
there is any level to spare between Prince's Street and the end 
of the pipe rear Queen Street, the advantage of it will be ob- 
tained by sinking B in Prince's Street straight down, and turn- 
ing it up again towards H, so that the bend I of the pipe shall 
be as low as the bend K in Queen Street. 

It is to be remembered that many of the wells of the New 
Town may be dried up by coming upon a spring in boring 
through the hill, which is not at all unlikely. The practicabi- 
lity of the scheme may be put to the test for less than L.3.— 
I have the honour to be, &c. 

Thurstox^ BumiAm, 20M January 1821. 



On a Curious Phenomenon observecTin the Isirmd of Cephokmia^ 
and on the proximate cause of Eartliquakes in tlte Ionian 
Islands, By John Davy, M. D., F. R. S., Surgeon to the 
Forces. In a Letter to Professor Forbes. 

Fort Pitt, Chatham, Juip 2. 1835. 

My Dear Sir, — As I fear it will not be in my power to at- 
tend the meeting of the Association for the Advancement of 
Science next month in Dublin ♦, allow me through you, to call 
the attention of the physical class to a phenomena in Cephalo- 
nia, of which I have lately been informed, of an extraordinary 
and novel kind, as it appears to me, viz. the occurrence of streams 
or currents of salt water j^otti the sea into the land. 

This curious fact was first mentioned to me, some months 
ago, by my friend Dr White, Assistant Surgeon of the 2d Bat- 
talion of the Rifle Brigade, in a letter which 1 received from 
him when I was in Malta. I lost no time in replying to him, 
and begged him to collect as much information as possible on 
the subject, urging him at the same time to publish an account 

* It will be seen by the letter that this paper was intended to have been 
communicated to the British Association ; but in consequence of Professor 
Forbes^s absence in Spain, was not received in time, and has subsequently been 
read at the author's desire before the Boyal Society of EdinbuiKfa. 
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of the phenomena. He has in part complied with my wishes ; 
this morning I have been favoured with a second letter from 
him, giving the results of his inquiries, and requesting me to 
make any use of them I may think proper. I cannot do better, 
therefore, in relation to .the object which I have in view, than 
to give his description in his own words, extracted from the let- 
ter just referred to, which is dated Ithaca, May 26. 

^^ About a mile and a half from the town of Angostoli, in 
Cephalonia, near the entrance of the harbour, there are four de- 
scending streams of sea* water. Three of them are near to each 
other ; the fourth is distant about four hundred yards. Their 
existence has been long known to the inhabitants of Cephalonia, 
but the particular period of their discovery* is uncertain. No 
one possessing this information, it appears, had intelligence 
enougb to be struck by the phenomena, or sufficient ingenuity 
to avail himself of them for useful purposes, until about twelve 
months ago, when the attention of Mr Stephens, lately collector 
of customs in Cephalonia, was directed to them, 

" This gentleman, soon appreciating the probable value of 
such streams in the vicinity of the two principal towns in the 
island (Angostoli and Lixuri), lost no time in obtaining from 
the local government a lease of them for a certain number of 
years, and is at this moment erecting a grist-mill on the site of 
one of them, with the almost certain prospect of success. Hence 
he has dug a trench of sufficient depth and breadth to receive 
the frame-work of his building, and to obtain the necessary 
height of perpendicular fall. This, which varies somewhat with 
the occanonal rise and fall of the sea (chiefly caused by the pe- 
culiar formation of the harbour and prevailing winds), Mr Ste- 
phens confidently calculates will seldom be under two and a 
half feet, and that the apertures which communicate with the 
trench will freely deliver two hundred square inches of water, 
flowing in at the rate of fifteen feet per second. 

<* It is a curious fact that streams of fresh water are constantly 
flowing through numerous fissures into the trench, and in a di- 
rection apparently opposite to that which the sea-water takes in 
escaping ; for, whenever this (the water from the sea) is pre- 
vented from rushing in, the water in the trench invariably rises 
a considerable number of inches higher than it does at any other 
lime, and is brackish to the taste. . 
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** The streams are constant throughout the year, exo^ wbeo 
the mouths of their channels get accidentally choked up wUb 
sea-weed, which collects in large quantities in the harbour of 
Angostoli. 

^^ On commencing their descent no sQund is observably but 
through the apertures which open into the excavation made by 
Mr Stephens, numerous bubbles of fcetid air are at times disen- 
gaged. Tlus fact has but lately been observed^ and takes place 
only when the quantity of water escaping is small 
. ^^ Mr Stephens has been present at his trench when diarp 
strokes of earthquakes have occurred, but did not observe any 
particular effect or changes result therefrom*'" 

Thus far Dr White. I may add from my recollection of the 
locality, that where the streams descend, the shore is low, and 
composed chiefly of calcareous freestone of very recent forma^ 
tion, hollowed into caverns here and there by the action of the 
waves. 

Reflecting on the nature of the currents described by Dc 
White^ it is hardly possible to refrain from speculation; and,, 
indeed, it is in connectbn with their theoretical bearing that they 
are chiefly interesting. 

In two points of view they appear particularly important, and 
may be deserving of especial consideration. The first is in coa» 
i^ection with the theory of the formation of beds of mineral salt ; 
the second with that of the production of earthquakes. 

I would wish at the present time to call the attention of the 
Class chiefly to the latter, hoping that some of the able inqui- 
rers who compose it, may follow up the subject, and investigate 
it experimentally. 

. My idea is, that the earthquakes to which Cephakxiia, in com- 
mon with most of the Ionian Islands, is so very subject, may be 
owing to the descent of water into the earth, in situations where 
there are great beds of clay or marl beseath the earth's sur&ce, 
and between porous and fissured strata, such as of freestone, al- 
lowing of the ready access of this fluid. I am disposed to be* 
lieve that day or marl in absorbing water expands, and conse- 
quently in drying contracts in all its dimen^ns. The few ex- 
perimewls I have made with a ccarse apparatus, the best I could 
procure in Malta, were in favour of the conclusion. I may men- 
tion one of them. Small cylindrical masses of calcareous inarl» 
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wUcb fatti to powder ib water, of tkaA Idad whicb prtrailB in 
the Ionian iriaods, in Sicily and in CaUbria, after having been 
dried by exposure to the air, waa put into a Tesael, having two 
' apertures with stopcocks, by means of use of which small quan- 
tities of water nisgbt from time to tisie be admitted, whilst the 
-other comatonkaitcd with a bent tube containing cobured spirit 
of wine, which served as a gauge to measure any expansioft of 
the air or other materials in the vessel. This prepared appara- 
tus was left serveral boors undisturbed in a room without a fire, 
to allow of evecy part of it acquiring the temperature of the 
room ; the first stopeock was suddenly turned, and water admit* 
ted, and, alter a few seconds, again dosed. Now, watching the 
gradual absorption of the water by the masses of marl, and their 
falling to powder.» I witnessed a decided, though not very con* 
siderable, rise of the spirit in the bent tube, in the direction indi- 
cating an expansion within the vessel. Various trials were made 
with the same general result : the details I cannot give^ for my 
note-books have not yet arrived from Malta, nor indeed is k ne- 
cessary, for they would be tedious, and^ to those acquainted with 
• such inquiries perhaps of little moment It may be sufficient 
to say that I was tderably satisfied the expansi<Mi indicated 
arose from no other source than the absorption of the water 
by the clay, and that there was not to my knowledge any cause 
of error present to vitiate the conclusion ; however, as there 
might have been, I hope the experiment will be repeated, and 
on a scale in regard to mi^nitude, commensurate with its itt« 
povtanee. 

AUowmg the resist to be correct, that clay or marl actually 
expands from the absorption of water, the applicatk)n of the 
fiMt is obvious ia ration tp the production of earthquakes, in si- 
tuations, as alreuly mentioned, in which there are large beds of 
these sttbatanees under the earth^s surface. The volume of these 
beds undergoing change equally, from the less absorption and 
loss of water, they may be a constant cause of motion, or of 
eaitfaquakea^ wherever they exist, the motion varying in degree 
acoovdtng to a variety of circumstauijes, which it may be diffi- 
Giik to apptedate, as the quantity of water absorbed, the time 
io whkb it is absorbed, the pressure of superincumbent strata, 
Ik. and the acddenis connected either with the effects, of pent 
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up water (itaelf perhaps an oocaaonal cause of earthquakes), or 
with the falling in of great masses of clay, supposing, as there 
is every reason to believe, that in regions subject to earthquakes 
there exist extensive subterraneous cavities. You will natu* 
rally ask, how do the facts which are best ascertmned respecttqp 
the localities of earthquakes in the Ionian islands, and their phe- 
nomena, accord with this idea ? 

To me they appear to accord so well as to be a con6rmation 
of it. I shall notice some of the facts which I conceive to be 
most important and unquestionably authenticated. 

1. Earthquakes are most common in the clay districts, as in 
the low parts of Zante, which consist chiefly of grey marl; in 
most parts of Santa Maura, where the same marl is abundant; 
in the low parts of Cephalonia^ especially the neighbourhood of 
Lixuri and Angostoli, also abounding in marl ; and in the dis- 
trict of Alleschimo, in Corfu, which consists almost entirely of 
marl. 

*. Earthquakes are rarely felt, and slightly, in those parts of 
the islands which consist chiefly of rock, whether of mountain 
limestone, as the mountainous parts of Zante and Cephalonia; 
or of mountain limestone and clay-slate, as the loftiest part of 
Corfu, or of the same rock associated, on a small s^-de, with pri- 
mitive marble and granite, as in the most e?<fvated region of 
Cerigo. I would beg to dwell a little on thii point of locality. 
Zante, in the difl^erent regions just alludel to, ofiers a very 
striking contrast. The frequency of earthq.]akes in the town of 
Zante, and its immediate neighbourhood, Is universally known. 
In the summer and autumn of 1824, whi/n I chiefly spent there, 
hardly a day passed without a shock being felt, and ahnost 
every house bore marks of having, more or less, suffered from 
them ; and this town is situated on marl, and backed by lofty 
hills of the same substance. The exemption of the mountainous 
regions, composed of limestone, constituting nearly half of the 
island, is but little known, if at all. When I travelled through 
it the same year, I did not fail to make inquiries on the subject, 
wherever I went; and I was invariably answered, as I have just 
stated, that earthquakes there were rarely indeed felt, and only 
very slightly. In Santa Maura, it is deserving of notice, there 
is one village which has always been remarkable Tor exemption, 
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and which has escaped uninjured when every other village in the 
isUuad has been more or less ruined. This is the little village of 
Frini, situated on strata of limestone, h'ghtly inclined, elevated 
dbove the adjoining lowlands, about 600 feet, and presenting to- 
wards them several precipices. I visited Santa Maura a few weeks 
after the destructive earthquake of 1825. I explored the whole 
ishmd, and Frini was the only village I found which had not 
•then suffered. The shock was felt there, but not a angle house 
was thrown down, whilst in the neighbouring town of Amaxachi^ 
or Santa Maura, as it is more commonly called, hardly a single . 
house was left standing. 

S. The Ionian Islands arc very peculiar in relation to the dis- 
tributioD and rise of water to the surface. The marl districts 
subject to earthquakes abound in springs. The limestone dis- 
tricts exempt from them are destitute of springs, and would be 
uninhabitable without tanks in which rain-water is collected and 
preserved for use. Near the sea, apparently without distinction 
in relation to the kind of ground, copious springs, some of them 
saline, often burst forth, and occasionally even in the sea. 

I have now pointed out the principal drcumstances which to 
me seem to favour the idea I have formed of the probable origin 
of these earthquakes. You will ask, perhaps. Why prefer this 
notion to the commonly received hypothesis which connects them 
with volcanic action ? I may reply, that the two supposed causes 
are nowise incompatible ; that they may act either separately or 
together; that probably the most violent earthquakes are owing 
to the volcanic cause, the slighter and partial, such as are wit* 
nessed in the lom'an Islands, to the cause I have imagined. I 
am farther led to this conclusion, by not having been able to 
discover, in any part of the Ionian Islands (and I have explored 
the whole of them with care), any traces of volcanic fires, any 
traces of 'tvap-rocks, or a single spring, the temperature of which 
was above the mean annual temperature of the spot where it 
rose. This is negative evidence, as it appears to me, of a very 
strong kind, against the earthquakes of these islands having a 
volcanic origin— especially the fact of the entire absence of warm 
springs. It seems hardly possible that their cause can be vol- 
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canic, without some indkatioii tbfougb the ncdtom of qarwgftof 
the proximitj of volcanic fire*. 

To revert to the pbenomemm of the streams of se^-water tam^ 
ing into the earth, — in connecting them with the prodoctioQ of 
earthquakes, according to the notion I have started,— of ooursi^ I 
do not consider them more concerned thaa so many descending 
streams of fresh water ; the water, not the sak, being suppond 
to be operative. They arrest attention, however,. more, and i»- 
cite to inquiry and speculadon more from their stngukrtty, and 
as apparently denoting vast space below tlie surface appnipnale 
to the operation of water, in the manner whidi I have imagtaed 

When reflecting on the probable influence of marl ooder the 
action of water, I was led to make some experiments on mari 
and day, and diflerent substances, in relaUoa to tlieir penetra- 
bility by this fluid. I shall mention briefly some of the fcsohi, 
as they appear to me to possess some interest, eq^ecsaliy in con- 
nexion with the matter of inquiry under consider a tion* The 
form of the experiment was very simple. A glass tube 
lected about an inch in diameter, and about two feet long^ ^ 
was covered at one end with linen, and placed perpendicularly. 
It was filled with the substance to be tned, about twoi-tfamls, 
and water was poured into the empty portion. In the nstanees 
hfi which freestone, or marble in powder, or even carbonate of 
lime, procured by precipitation, were used, the water penetrated 
rapidly ; some reached the bottom and flowed out m drops; in 
a few hours it was drained oflT, the sabstance tried merely ffr- 
maining wet. In the instances, on the contrary, in which WfUcX 
or clay was used, introduced in powder, the water penetrated 
with extreme slowness. I have not by me the notes of the «► 
periments to consult ; but I very well recollect that, irfter three 
or four weeks, it had not penetrated into the marl more than an 
inch. When these substances, in a coarser form, were employed, 
as in small masses, then of course the descent of thcr:water waa 
more rapid ; but no sooner had the marl become swoUen from 
the absorption of water, and reduced to powder, than it arretted 
the farther rapid descent of the fluid, and the experuoenta im- 
mediately became similar to that first mentioned 

It was my wish to have continued and multiplied tbeae ex- 
periments ; but circumstances which it would be tedious to men- 
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tioo, unavoidably prevented me, and I am doubtful now if I 
shall resume them. The results are of easy application ; whilst 
they shew how clay and marl may act in arresting the descent 
of water, and in producing springs, they also illustrate how, if 
water has access to great masses of clay or marl, full of fissures, 
so that It may act on a very extensive surface, a large quantity 
of it may be absorbed, and therefore it may be supposed a con- 
siderable effect of expansion may be produced. 

In conclusion, I will only add, that if any of the remarks I 
have made, or the conjectures which I have ventured to throw 
oiit» should happily lead to the discussion of so interesting as 
weU as mysterious a subject as earthquakes, I shall not consider 
them offered in- vain, more especially should they induce, as I 
hope they may, any one to investigate the subject experiment 
tally. I remain, &c. 

J. Davy. 



Account of the Great Suspensior^ Bridge at Fribourg. 

The town of Fribourg is built on the left bank of the Sarine. 
Both sides of this small stream are very steep, and rise to the 
height of about 220 • feet above its bed ; and travellers coming 
from Berne to Fribourg were formerly obliged to descend the 
hill in order to reach a small wooden bridge which crosses the 
river and immediately after by a steep ascent of about 200 feet 
to reach the top of the opposite bank before coming to the centre 
of the town. The passage through Fribourg thus occupied nearly 
an hour ; but the case is changed since the erection of , the new 
suspension bridge. 

These difficulties and delays were long considered the un- 
avoidable consequence of the local situation of the town, until 
some bold spirits conceived the idea of uniting, by means of a 
suspension bridge, the steep banks of the Sarine. It was neces- 
sary that the bridge should pass over a great part of the town 
itself, and the scheme was considered completely Utopian ; yet 
certain of the authorities and some active citizens determined to 

• All the meMvremente have been reduced from French^to English, agxee- 
able to the ratios given in the Annuaire du Bureau des Longiludes for 1 
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submit the measure to theconsiderationof engineers of different 
districts. Various designs were accordingly offered, and the 
Government of the Canton gave the preference to that of M. 
Challey of Lyons, whose plan has since been executed under his 
immediate superintendence* ] 

The gateways at cither end of the bridge are of Doric archi- 
tecture, and are about 65 feet in height. The tops of their 
arches are about 42 feet above the roadway, and the arches have 
a span of 20 feet. The masonry of the gate is 46 feet in width, 
and its thickness is about 20 feet ; and, although the largest 
blocks of the hard limestone of Jura were employed in this work, 
iron cramps were used to complete the union of the stones, and 
above 24 tons of iron were used for this purpose. 

The width of the valley of the Sarins at the point where the 
bridge is built, or, in other words, the distance between the 
inner face-work of the two gateways on either bank of the 
river, and consequently the span of the suspended roadway, is 
871 feet. It may be easily conceived that a good deal of doubt 
was entertained as to the propriety of trusting to a span of so 
great an extent, and the idea of suspending the bridge at the 
middle at first occurred to M. Challey as the best mode of form- 
ing the communication. On weighing the difficulty, however, 
of obtaining a solid foundation for a pier 220 feet in height in 
the bottom of an alluvial valley, he soon relinquished this idea ; 
and the bridge has therefore been constructed with a single span 
of 871 feet. 

The roadway is suspended in the manner now universally 
known, by four cables of iron wire * passing over the upper part 
of the gateways. Each cable consists of 1200 wires, each about 
^^^th inch in diameter, and 1140 feet in length. To avoid the 
difficulty of moving these heavy cables, each wire was brought 
separately to its place, and they were united on the spot by the 
workmen, who were suspended during the work. We are happy 
to add, that no accident of any kind occurred during this opera- 
tion. It is calculated that the four united cables are capable of 
sustaining a weight equal to 2946 tons. 

* It 18 not perhaps generally known that in all the suspension bridges in 
France, ropes formed of wires are employed, instead of the solid links used 
in England. 



Digitized by VjOOQ IC 



Jccotmt tfihe Great Suspension Bridge QfFribourg. 1S5 

The four cables are 6xed in chain-pils or shafts cut out of 
the solid rock on either side, of the river. In each of these pits 
four cables pass through a vertical cylindric chimney or pillar, 
ivhich bears three heavy domes resting upon it, and at the same 
time abutting against grooves cut with much care in the rock to 
receive the springing stones. At the bottom of the pillars the 
cables are made fast to blocks of very hard stone which are cubes 
of 6^ feet. The cables, tho^fore, cannot slide without lifting 
the whole of these enormous buildmgs, strengthened as they are 
by their connexion with the solid rock. 

M. Challey began this work in the spring of 1882, He 
brought out of France with him only a foreman who had assist- 
ed him on former occasions, and engaging in this arduous enter- 
prise with the inexperienced workmen of the country who had 
never seen a suspension bridge, he completed the work in spite 
of all these difficulties; and on the 15th October 1834, ^^m 
pieces ofartiUery drawn hyjorty-ttvo horses^ and surrounded by 
SOOjpersons, crossed the bridge, though they united in one body 
as well on the middle as at the ends of the roadway. Nor was 
the least appearance of derangement of the structure discovered 
on the closest examination. Some days after the whole inhabi- 
tants of Fribourg and its suburbs passed over in procession, so 
that there were no fewer than 1800 persons on the bridge at the 
same time ; and all classes of travellers, mercantile and curious, 
have since united with the natives of the Swiss Cantons in testi* 
fyingftheir entire satisfaction with the bridge. Although the 
severe proof to which the constructor of this work subjected it, 
by loading the roadway with about SO lb. on each square foot, 
did not take place till the month of October 1885, yet it may 
safely be sud that the colossal bridge of Fribourg was completely 
finiAed in two years and a half. The whole expense was only 
about L. 24,000* 

The][ only bridge which can be compared for its dimensions 
with that of M. Challey is the Menai or Bangor bridge, which 
joins the Isle of Anglesea to the mainland of England* The 
largest vessels sail below it with full canvass seU It was con. 
slructed by the celebrated engineer Telford ; but the Menai 
bridge is only 650 feet in length, while the bridge of Fribourg 
is 871 feet. The n^dway of Mr Telford's bridge is about 106 
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feet above the level of b%h water, and M. Challey's 167 feet 
above tbe level of the River Sarins. 

CoBoparisoiifi with certain points in tbe. city of Paris give a 
more lively idea thaa any numbers of the roagoitude of the work. 
Only coQoeive a bridge of one arch as long as tbe railing of the 
Carrousel, or the distance between the wickets leading to the 
galleriefly atid a roadway as high as the Towers of Ndtre Dame, 
or the column in the Place Venddme, and you may have some 
idea of the bridge of Fribourg. 



On (ke Volcanic Formations of ike EraArons qf Naples. By 

M. DuFRENOr. 

M. Ddfrenoy, in a memoir read to the French Academy of 
Sciences on the 18th of November 1835, describes successively 
the deposit of pumice tuff of which the Campania of Naples is 
composed ; and the nature and formation of the hills of the Phle- 
graean Fields and the group of Vesuvius, in which latter he dis- 
tinguishes the Somma and Vesuvius properly so called. He term>> 
nates his memoir with various considerations regarding the phe- 
nomena which produced the destruction of Herculaneum and 
Pompeii. In order to give an idea of the labours of M. Dufrenoy, 
we shall transcribe the conclusions at which he arrives, and 
which include the principal results of his investigations. 

D^erent Epochs of ^ Volcanic Phenomena. 
' 1. The igneous phenomena have manifested themselves in the 
vicinity of Naples at three periods very distant from one an- 
other, and with difibrent degrees of intensity, and with different 
characters. 

The Jirst periody and of which the geological epoch is**un- 
known, is marked by the deposition of the trachytes, which 
have afforded the elements of the pumice-tuff; the lavas of the 
Somma occurring in horizontal masses, and also the leucitic rocks 
of the environs of Rome. 

The production of the trachytes of the Phlegraean Fields and 
of Ischia took place in the second period. 

The third period includes the lava eruptions of Ischia^ Ve 
snvius, and Monte Nuovo. 
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2. Leaving oul of our ooMderation the vokamic bills, tht 
Campania of Naples, and the islands connected with it, consist 
of a tuff, composed of the debris of the trachyte of the first 
period : its eleoiems are almost entirely fragments of pumice, of 
dBffisroit siset. In some circumstances, the fragments are pretty 
large, but generally, tbey are sa comminuted as to render tfa« 
toff aif;illaceous, and to gi^ it an almost homogeneous aspect. 
Tbe charaders of the tuff, everywhere the same, prove tbat it 
ame% its oiigin always to the same cause. 

8. This tuff is disposed in thin regular beds, even when tbey 
are contorted (Cape of Miceeo, Iriand of Procida, &c.) 

It CGOtains fossil shells (Monte Epomeo, Paurilippo, Somma, 
&C.), and also bones of large animals, Tiz. of whales, hippopo^ 
tami, tbe raanmoth, &c. (environs of Rome, coast of Sorrento, 
Amalfi). This double citcumstance proves incontestibly, that 
this tuff, notwithstanding the height at which it occurs on Monte 
Epomeo and the Somma', has been deposited under a certain 
depth of water, in the same manner as the other sedimentary 
Ibrmatimis. 

4. The line of direction of the difierent hills of the Phle^ 
grsean Fieldsi and the general direction of the ^* acddens^ pre* 
sented by the stratiScation of the tuff, both from W. 9(f S. to 
£. SXy N., correspond with the direction of the upraising of 
the priiKripal chain of the Alps, and this coincidence makes us 
suppose that the pumioe-tuff is contemporaneous, or little pos* 
tericn* to the sub-apennine formations. The nature of the fos- 
sils found in this tuff at Monte Epomeo and Pausilippo, con- 
firms the comparison deduced from the study of the directions. 
• 5y Tbe greater number of the minerals which have been col* 
lected on the sides of Vesuvius, and which are generally sup- 
posed to have been ejected by that volcano, belong to the pu- 
mice-tuff. They are contained in the cavities of blocks of 
-saccharoid limestone, or of micaceous rocks having a primitive 
aspect, which form true pebbles in the midst of this formation* 
The surface of some of these blocks is covered by Serpuloe, a 
circumstance which proves that they remained a certain time in 
the sea before they formed part of the pumice-tuff. Besides, 
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these blocks are not found exclusively on Vesuvius : we have 
collected them in the tuflF of Pausilippo ; and it appears that 
they exist in the tuff of the Fonza Islands. 

Trachytes of the PhlegrnBan Fields. 

6. The hills of the Phlegraean Fields are composed of pu- 
mice-tuff; but in the centre of some of them, there are little 
elevations of trachyte, round which the beds of tuff are ar« 
ranged. From the relative position of the pumice-tuff and the 
trachyte in these hills, it appears certain that the latter rock is 
more modern than the former, and that the reUef of the Phle- 
grsean Fields was caused by the appearance of the trachyte. 
The direction of the beds also leads us to think that these tra* 
chytes have ^been produced at the same time that the elevatkm 
of the granites of the Alps took place. 

7. Monte Epomeo, in the Island of Ischia, also owes its ele* 
vation to the trachyte of the second period. 

On Vesuvius. 

8. Vesuvius is composed of two distinct portions, Somma 
and Vesuvius. These two parts have been produced by causes 
of a different order. The Somma forms round Vesuvius a zone 
of abrupt escarpments, the parallel masses composing which 
rise on all sides towards the centre : it is the result of a general 
upraising, which has elevated circularly its component paral- 
lel masses, previously horizontal. Vesuvius is the product of 
partial eruptions and upraisings. The position of the cone 
of Vesuvius, in the centre of the crater of elevation (soulevement) 
of the Somma, might make us presume that an intimate con- 
nection exists between the two mountains ; but they belong to 
periods separated the one from the other by several great phe* 
nomena, which have occurred in the following order : 

a, Formation of the lavas of the Somma in horizontal 

masses. 
6, Deposition under the sea of beds of pumicc-tuff in ho* 

ri^ontal beds, 
c, Soulevement or upraising of the Somma at the epoch of 

the formation of the Phlegrsean Fields. 
dy Formation of the cone of Vesuvius in the year 79* 
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9* The difference which exists between the nature and the 
state of crystallization of the rocks ot the Somma and of those 
of Vesuvius, confirms the ocmclusions which result from the 
study of their relative position. The parallel masses of Somma 
are chiefly cMHposed of leucite and black augite, while those of 
Vesuvius consist almost exclusively ct crystals of the felspar fin 
mily, probably of anorthite, and of green augita (diopside ?). - 

10. The lavas of Vesuvius always form narrow thin currents, 
whose texture bears a certain relation to the inclination of the 
surface on which they have been solidified. They are ven- 
cular and scoriaceous when they have cooled on a surface pre- 
senting a higher angle than two degrees, and they then always 
preserve traces of movement. The lavas, on the contrary^ 
are crystalline and compact, when, having attained a certain 
thickness on a nearly horizontal surface, they have cooled gra- 
dually. 

OscUkOory Ikvemenii fifAt Swrfaee cfAt Campania. 

11, The environs of Naples have been subjected to succesnve 
depresdons and elevations. The temple of Serafns is a cele- 
brated example of these osdllations ; and the coast of Puzzuoli 
affords numerous proofs of these oscillatory movements. There, 
we see, in almost every part of its whole extent, Roman con<» 
structions, covered to a depth of from twenty to twenty-two feet, 
by sedimentary beds. 

DutrucHon cf Pcmpm and Herculaneum. 
IS. The destruction of these two towns does not seem to 
have been produced exclusively by a shower of cinders ; the 
earthy mass which covers them is in a great measure composed 
of the same elements as the pumice-tuff which forms the sides 
of the Somma. We find, besides the fragments of pumice, 
the same blocks of apparently primitive rocks which contain the 
minerals said to be derived from Vesuvius. It is therefore pro- 
bable that the eruption of 79, which ejected a prodigious quantity 
of dnders, produced also the " eboulement^ of a part of the 
^< contreforts"^ of the Somma, and that from it resulted the ex* 

VOL. XX. NO. XXXIX.— 'JAVffAKY 1836. I 
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i$»tivt aUoTion UDdrr which the towns of Hercuianeutn and 
Podipeii were buried. 

The formation of Venavius dates probably from the saiM 
epoch, for no traditbn and no historical manament anterior to 
that oekbrated catastrophe points in any way to its existence^— 
ExiracUdJhm the <« Ccmpte Rendu^ of the Meeting of the 
Academy qf Sciences of the l&h Nov. 1885. 



Descriptiofi and Dramng of a New Pivot-Castor Jbr Fumv- 
ture^ possessing the advantage of retaining the OH for an t «• 
definite length of time. By John Robisoh, Esq., F. R. S. E., 
Vice^Pres. Soc. Arts.* 

Bead nth De$emb§r 1833. 

Among the various forms given to castors for furniture, none 
is found to act so well, or to last so long, as that which is com- 
monly called the pivot castor, or sometimes (when of a large 
oze) the French castor. The objections to its general use are, 
first its cost, a&d secondly its depth, which makes it inapplicable 
in many oases. 

Another objection may be applied to it, as well as to all 
the other forms commonly sold in the shops ; namely, that they 
require constant oiling to prevent them from wearing out of 
shape, and becoming incapable of turning round. 

The castor now about to be described has the advantage of 
taking no more room than a common castor, while it turns on a 
fixed pivot, sufficiently long to insure fair action ; and containing 
a reservoir for oil, which will keep it in good order for an inde- 
finite length of Ume. 

These advantages are gained by reversing the places hitherto 
given to the pivot and the socket. In the pivot castor as usually 
made, the pivot forms part of the lower portion of the castor, 
and points upwards ; while the socket is in that portion of the 
castor which is attached to the furniture, and consequently 
points downwards, which prevents it from retaining more than 
the film of oil which may adhere to the parts by capillary attrac- 
tion. 

* The Society's Honorary Silver Medal was awarded, 12th August 1835. 
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In the new castor, the stalk which carries the sheaf is con- 
verted into the socket, and the pivot is rivetted to the part 
which is fixed to the furniture: from this arrangement, the 
moulh of the socket is upwards, and if a portion of tlie middle 
part of it be turned out wider than the pivot, it forms a reser- 
voir in which oil enough for a year or two's supply will find a 
lodgment. 




A, The plate to be screwed to the ftirniture. 

B, The pivot rivetted into A. 

C, ^tion of the socket shewing 

B, The space turned out for holding oil. 

£, A screwed stud, having the half of its head filed off, so that by unscrew- 
ing it half a turn, the sockei is allowed to drop off the pivoU 

F, The sheave running between shears in the usual way. 

A leather washer may be inserted between A and C to keep out dust, but 
it must not be thick enough to cause friction. 



Short Account of the Reverend John Flamsteed^ the first 
Astronomer'^ Royal By Francis Baily, Esq.J Vice-President 
of the Astronomical Society, &c, &c. &c.* 

Flamsteed was bom at Denby, near Derby, on August 19^ 
1646 ; and was educated at the free school at Derby, where his 
father lived. In the summer of 1660, being then about feur- 

• This account of the celebrated Flamsteed is extracted from his Life, 
published from his original manuscripts by Mr Baily. Of this important 
work 260 copies have been printed by order of the Lords Commissionert d* 
the Admiralty, London, 1836, for dxttnbution, 

I 2 
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teen years old, be caught a yiolent cold from bathing; the ef- 
fects of which he felt as long as he lived, and which at this time 
rendered him so weak, for many years, that he was scarcely able 
to go to school ; and, at length, in May 166S, he finally left it. 
Being thus withdrawn from school (although not quite sixteen 
years old) he commenced at that early age a system of study 
and observation which he pursued unremittingly till the time of 
his death. In the very same year that he left school, he ob- 
served and recorded an eclipse of the sun, a circumstance which 
shews his early predilection for astronomy; and nearly the 
whole of his leisure time (leisure, alas, from sickness) was, even 
in this period of boyhood, employed in mathematical studies 
and astronomical observations, which he pursued, self-taught, 
and unassisted ; the details of which, written by himself, will 
be found in the present work. A portion of his time, also, was 
-occupied in mechanical exercises; for he contrived and con- 
structed a quadrant for taking altitudes ; and, moreover, em- 
{Joyed himself in grinding glasses for telescopes. Flamsteed 
was naturally of a weak constitution, which was probably in- 
creased by the accident just mentioned. His father tried every 
means of alleviating and removing his complaint ; and, finding 
that the disorder did not yield to medicine, at length assented 
to his son^s request to proceed to Ireland, in order to be touched 
by Mr Valentine Greatrakes; a celebrated empiric of that day, 
«bo*pretended to cure hb patients by a process somewhat simi- 
lar to the modem practice of animal magneHsm, He started 
for Ireland on August 16, 1665 ; and he appears even then to 
have had that remarkable habit of noting down in regular or- 
der the most minute occurrences and opinions of his life, which 
he retained to the day of his death ; for he has left on record a 
complete narrative of this journey, detailing a variety of cir- 
cumstances that occurred on the way. He returned to Derby 
on September 18, having been abaent nearly a month from 
home. 

I have been thus minute in these early dates, for a reason 
which will appear in the sequel, where it will be seen, that they 
bear materially on a very eventful and critical period of Flam* 
steed^s life. For he is accused by a modem writer (with what 
appearance of tmth, or even probability, the reader will pro- 
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sently have an opportunity of judging) of having committed, 
about this time, a highway robbery^ for which he was tried, 
convicted, and sentenced to be hanged ! ! ! Leaving this sub- 
ject, however, for the present, and passing over many things 
tliat will be found fully detailed in Flamsteed^s autobiography, 
in a subsequent part of this volume, I shall proceed to state, 
that he pursued his mathematical and astronomical studies at 
home, and became celebrated in the neighbourhood for his ta* 
lents ; till at length he attracted the notice of several Fellows of 
the Royal Society in the year 1669 ; and in the following year 
he paid a visit to London, where he became acquainted with 
many scientific persons, but more especially with Sir Jonas 
Moore, who proved one of his best friends and greatest admir- 
ers ; and who afterwards (in 1674) proposed to establish him in 
a private observatory, which he intended to erect at Chelsea 
College ; and, indeed, invited him to London, in order to con- 
sult with him on tho subject Whilst in London, he resided at 
Sir Jonas Moore^s house in the Tower, where he carried on his 
astronomical observations, which are all duly recorded in his 
manuscript books, and (together with those made at Derby) 
printed in the first volume of the Historia delesiis. About 
this time a circumstance occurred, which induced his Majesty 
Charles II., to found an observatory at Greenwich ; Sir Jonas 
Moore^s proposal of the private observatory at Chelsea was 
therefore abandoned, and Flamsteed was, through his interest, 
appointed Astronomer-Royal on March 4, 1674-5. From thia 
period we date the commencement of modem astronomy. The 
invention of the telescope, and the introduction of the clock, then 
first used for astronomical purposes, wei*e vast improvements on 
the ancient mode of observing ; and their beneficial efiects were* 
immediately apparent. Hitherto the catalogue of Tycho BraliSj 
meagre and imperfect as it was, had been the only help and 
guide to the astronomer fur the places of the stars ; and the 
Rudolphine Tablet (or corrections of the same) for those of the 
sun, moon, and planets : but Flamsteed resolved to reform and 
amend the whole system, and he has^^t a noble example for fu- 
ture astronomers. 

Whilst the repairs and fitting up of the observatory were in 
progress, Flamsteed carried on his observations at the Queen'^s 
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House in Greenwich Park, till July }0» 1676, on which day be 
removed to the Observatory ; the only instruments with which 
he was then furnished, being an iron sextant of seven feet ra- 
dius, and two docks, given to him by Sir Jonas Moore, toge- 
ther with a quadrant of three feet radius, and two telescopes, 
which he had brought with him from Derby ; consequently none 
of these articles were provided at the public expense. 

He bad not been long in this situation before he was invited, 
by Dr Bernard of Oxford, to become a candidate for the Savi- 
lian professorship of astronomy, then about to be vacated by the 
Doctor. His reply (February 8, 1697-8), shews the state of 
his religious feeling at that time, and how far he was satisfied 
with the situation in which he had been so recently placed ; for, 
in declining the invitation, he says, ^^ I have resolved for the pre- 
sent to content myself with a place which I have fumislied with 
instruments of my own contrivance (but JuB qfUromble and n9 
gaifu)f till I see an opportunity of removing to some one more 
advantageous^; and where I may have a better air, with lesser or 
fewer distempers. I am as weary of the place as ytm of yours: 
my inclinations are for an employment that may render me 
more useful in the world, and promote more glory to my Maker ; 
whicfa^ as you well intimate, is the sole end of our lives^ and to 
vhich I would direct all my labours.** 

In June 1678 he borrowed a quadrant from the Royal So- 
ciety, which he employed till October 16799 ^' ^ben the ill-na* 
ture of Mr Hooke forced it out of his hands,** after which 
Flamsteed made one o( fiAy inches radius at his own cost, find- 
ing, however, that he coidd not determine the equinoctial points, 
nor pursue his astronomical investigations successfully, wkfaout 
an instrument Jisced m the meridian^ he apfdied to government 
from time to time to furnish such a one for the observalorjr. 
This was repeatedly promised him, but never carried into effioct; 
and Flamsteed was for some time obliged to make shift with his 
sextant, brought into the plane of the meridian, and fixed there 
as well as he was able.* At length, finding all his a]^plicatioBs 

^ It was about tbh period, viz. In November 1S80, diat the great comet 
appeared ; which, after having passed its perihelion, was vlrfhle again In the 
foUowk« nywrtha Fkauteed, iMvii^ iaifligilwl its path in the heavens, 
i mm idki ttlif pronounced that the two appearances were ome and Uie same comet ; 
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to government fruitless, he resolved to make a mural arc at his 
own expense ; the instrument was finished about the end of the 
year 1681 ; but, conceiving that it was too slight, and that it 

uuo -.lj: .j accurateij .:i-,uu ^^ *_ ^^.i..: v..^i:, .lu ^. : .. : erect 
it till the year 1688, when he fixed it against the wall, and divided 
it with his own hands. It proved, however, as he anticipated, 
to be a failure, and he was obliged to continue his observations 
with the sextant only, for several years Jonger. 

During all this time (a period of nearly fifteen years), govern- 
ment had not furnished him with a single instrument. It is true 
they had given him a house to live in, and had appropriated a 
pricarioiiH salary of L, 100 a-year ;♦ but, at the same time, al- 
though his employments were sufficiently laborious, the King 
had ordered that he should instruct, monthly, two boys from 
Christ Church Hospital, which was a great annoyance to him, 
and interfered with his proper avocations. The government 
had, however, provided him with " a surely silly labourer"' to as- 
sist him at the sextant ; but another assistant was necessary for 
the ordinary work of the observatory, and Flamsteed was obliged 
to provide such additional help at his own charge ; for it was 
not in those days as at the present times, when the astronomer- 
royal is not only provided with a competent salary, but with all 
the requisite instruments and assistants likewise ; and when all 
the comforts and conveniences for carrying on an extensive and 
regular system of observations, and for reducing the same, are 
furnished at the public expense. In order to meet these and 
other charges which Flamsteed had incurred in carrying on his 
observations, and which lie could ill afford, he entered on the 
laborious task of a teacher j by which, it is true, he derived a 
scanty addition to his means, but was at the same time unavoid- 
ably drawn away from tlie main object of his appointment. 
With such miserable shifts and such obstructions as these, he 
was obliged continually to struggle, so that his progress was ne- 

whllat Newton for a long time maintained that they were ftro separate comets. 
Before the Frineipia was published Newton had discovered his error, and in 

that work acknowledges that Flamsteed was right See p. 50. 

• See liis letter to Sir Jonas Moore, No. 9, and to the Bishop of Salisbury, 
No. 10. in the appendix. In the former of these he says, ** I cannot conceive 
that you have any real design to stop my salary, which I have earned by la« 
bour harder Uian thrashing" 
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cessarily slow, and he could not make much advancement in the 
fundamental points of astronomy. It is true that he observed 
an immense number of intermutual distances of the stars with 
the sextant, but he was obliged to depend on Tycho^s catalogue, 
for their positions with respect to the equinoctial points, having 
no instrument for determining such quantities. 

When this first mural arc was finished, Flamsteed found, as 
I have already stated, that it was made too weak for his pur- 
pose ; nevertheless he contrived to take with it the meridional 
altitudes of a great number of stars ; by means of which, and 
the intermutuaKdistances taken with the sextant, he formed an 
approximate catalogue of a few of the principal stars to serve 
his present purpose. The reader is requested to bear this cir* 
cumstance in mind, as it explains and justifies a part of the con- 
duct pursued by Flamsteed towards Newton, as related in the sub- 
sequent pages. Yet, notwithstanding all these difficulties under 
which Flamsteed laboured, notwithstanding the obstructions thus 
thrown in his way, the public (the scientific public of that day^ 
liot the ignorant and unwary multitude, for they knew nothing 
of the matter), were repeatedly asking *< why he did not print 
his observations ?^ * Flamsteed replied very justly, that he had 
as yet made no observations that could be turned to any valu- 
able account, for want of the requisite instruments ; indeed, it 
could scarcely be expected of him that he should be able to make 
** bricks without straw.*** 

About this period (1684), he was presented to the living of 
Burstow by the Lord Keeper North ; soon after which his father 
died (1688) ; and Flamsteed, finding his income somewhat in- 
creased by these events, resolved on expending a portion of his 
property in constructing a new mural arc, much stronger than 
the former. He had been assured by Lord Dartmouth, the 
Master of the Ordnance, that whatever he laid out on this occa- 
sion should be repaid to him ; but in this also he found himself, 
eventually! most grievously disappointed, as he never received 
a farthing for the moneys expended on this instrument, which 

* ^ Some people,** says Flamsteed, << to make me uneasy, others out of a 
sincere desire to see the happy progress of my studies, not understanding 
amid what hard ctrciMiuftmcM / Uvedy called hard upon me to print my observa- 
tions.'*— See p. 64. 
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co«t him upwards of L. 120. The instrument here alluded to 
18 the celebrated mural arc made and divided by Mr Abraham 
Sharp, with which Flamsteed subsequently made all those ob- 
servations from which the British Catalogue is deduced. From 
this moment (September IGSO^ when the instrument was first 
used), every thing which Flamsteed did, every observation that 
he made, assumed a tangible and a permanent form, and was 
available to some useful purpose ; his preceding observations 
being only subsidiary, and dependent on results to be afterwards 
deduced from some fixed instrument of this kind, which he had 
long sought for. It was at this point only that the observatory 
could be considered complete ; and from this period we must 
dat^ the commencement of his valuable and fundamental obser- 
vations.* In reading the subsequent history of Flamsteed'^s life, 
it is necessary to attend to these several divisions of his labours. 

The observatory had now been established upwards of four- 
teen years ; it remained under Flamsteed's superintendence up- 
wards of thirty years more (being nearly half a century from 
bis first appointment of Astronomer-Royal) ; nevertheless du- 
ring this long interval the government had not furnished it with 
a single instrument, nor had they allowed him the cost of a sin- 
gle computer to reduce his observations. Even those which 
were lent to him by the Royal Society were taken away from 
him as soon as his patron, Sir Jonas Moore, died.. 

The whole of the instruments were Flamsteed's own, the go- 
vernment not having even been at the expense of repairing 
them ; and the wlu)U of the observations had been reduced at 
Flamstecd's own charge (many of them in duplicate), and 
arranged by him into catalogues and tables. Yet (proh pudor !) 
in the latter portion of his life, as we shall presently see, the 

• I do not wish to be considered as hereby intending to depreciate Flam- 
steed's previous labours with the sextant, and which are printed in the first 
Tolume of his Historia Coelestis ; on the contrary, I consider those observa- 
tions as equally correct with those made with the mural arc, and as available, 
in many instances, in determining the relative positions of the fixed stars; 
thourfi not so'frequently appealed to, en account of the trouble requked in 
computing the results. They had, however, all been reduced by Fhun. 
steed, and many of the lesulU compared with those obtained ftom the mural 
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fruit of his lon^ and laborious services was forced from him»^ 
and treated as the property of government ; at bis decease the 
instruments also were actually claimed by the government as 
their own, and his executors were annoyed with a vexatious and 
troublesome lawsuit on that account. 

As soon as Flamsteed had verified the position of his mural 
arc, he set about the determination of the equinox, of the lati- 
tude of his observatory, of the obliquity of the ecliptic, and of 
other fundamental points for ascertaining the correct position of 
the fixed stars and the true solar, lunar, and planetary motions. 
His observation-book, as pubhshed in the second volume of the 
HiHoria Cttitstis^ and the Prolegomena in the third volume, 
shew the manner and the order in which he pursued his ifiqui* 
ries, and will be a lasting monument of his seal and perseverance 
in the cause of astronomy. Some of his methods are original^ 
and continue in use even at the present day. The formation of 
a correct and enlarged catak^e of stars, at that time much 
wanted, and anxiously expected, was his first object ; since no 
other valuable catalogue was then in existence except that of 
Tycho Brah^, containing the places of about one thousand starsi 
determined very roughly without the use of the telescope, which 
had not then been invented. 

In the pursuit of this inquiry he did not n^lect any oppor* 
tunity of watching the motions of the sun, moon, and planetSi 
nor of appljring from time to time such corrections to the theory, 
and such improvements to the tables, as would more truly re- 
present their places in the heavens ; in fact, a great portion of 
his time was occupied in such investigations ; and there is, 
amongst his MSS., an immense mass of computations carried on 
for the express purpose of elucidating various intricate points in 
physical astronomy ; which is a sufficient answer to those per^ 
SOBS who have hitherto considered him as a mere observer. In- 
deed, it appears that at this period he was in friendly intercourse 
with Newton, to whom he freely communicated htsobsenratioat, 
and with whom he frequently discussed the subject of the lunar 
and planetary theories. Many inquiries were again made by 

* I speak not bere of manwU but of menial force ; of tlMit undue IniaeoM 
orer the mind which is capable of being exerted in a thouaand waj% and li 
tometimes more powerful than mere physical riolence. 
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the public relative to Flamsteed's publishing the Catalogue, upon 
which it now became well known that he was deeply engaged ; 
and, amongst others, Newton also suggested to him (by letter 
dated August 10, 1691), only two years after the mural arc had 
been in use, the utility of publishing the places of a few of the 
principal stars, before the completion of the whole catalogue. 
Flamsteed, in hit reply, justifies the course he is pursuing, and 
points out the incouTenience and difficulty that would arise, if 
he were to adopt a different line of conduct .♦ This answer of 
Flamsteed, however, is remarkable and interesting, as giving us 
the first intimation of the breach between himself and Halley ; 
and, if we may judge from the tenor of Flamsteed^s language, 
the quarrel had already proceeded to a great length.-f* Flam- 
steed^s intimacy with Newton, however, does not appear to have 
suffered any diminution on this account ; for we find that, soon 
after this, when Newton had again turned his attention towards 
the lunar theory ,J he paid a visit to the Observatory, on Septem- 
ber 1, 1694, where Flamsteed, "esteeming him to be an obliged 
friend,^ explained to him what progress he had made in his ca- 
talogue, and in his lunar and planetary investigations ; and also 
shewed him about 150 computed places of the moon, with iheir 

• See Newton's Letter, In the Appendix, No. 14, and Flamsteed's Answer 
thereto^ in No. 15. Had Flamsteed published his catalogue at this time, he 
would have fallen into the very same error that Hallej did ; who, having de- 
termined the intermutual distances of the southern stars bj means of the sex* 
tant only, was obliged to depend on T jcbo*s observations for his fundamental 
points, and has thus given us a catalogue, which is of no use wliatever to tha 
practical astronomer. It was reserved for Mr Abraham Siuup to perfect what 
Hallej had neglected to perform. 

f I have not been able to ascertain the precise cause of the quarrel between 
Halley and Flamsteed. They were certainly of very different habits and 
manners, and not likely to accord on many points. It would seem, from some 
documents inserted in the Appendix, No. 54, that Flamsteed suspected that 
Halley had obtained, in a surreptitious manner, the magnetical papers of Bfr 
Perldn% the mathematical master at Christ -Church Hospital, and published 
them as his own ; and perhaps Flamsteed mentioned his opinion upon this 
sul^jact rather too freely. I find that Flamsteed*8 private sentiments were, 
that this was not the only instance in which Halley bad pirated firom other 
persons. (See p4ge 160.) 

X This was after the attack of iUness with which Newton waa so serioiialy a& 
flicted, as to lead (in the opinioa of some penons^ to a te aipa n uy abmm. 
tion of mind. 
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differences from the places observed, at that time a most valu- 
able document ; copies of which he gave to Sir Isaac, for his 
private use to rectify the lunar theory ; on this express condi- 
tion, however, that he should not impart them (or the results 
obtained therefrom) to any person without Flamsteed^s consent, 
for this obvious and just cause, that the places of the moon 
were determined only by means of his approxinuUe catalogue 
above mentioned.* This interview led to a correspondence be- 
tween them relative to this and other astronomical subjects, the 
major part of. which has never before been made public.^- In 
the spring of 1696, Newton was made Warden of the Mint, 
and came then to reside in London ; where Hamsteed says, 
that he sometimes visited him in Jermyn Street ; that they con- 
tinued civil towards each other, but that Newton was not so 
friendly as formerly. Here, then, we trace the first symptcuns of 
that coolness between them which soon afterwards broke out 
into an open rupture, the immediate cause of which appears to 
be as follows. 

DrWallis having understood that Flamsteed had written a paper 
^< On the Parallax of the Earth'^s Annual Orb,^ requested a copy 
of it, for the purpose of iu being published in the third volume 
of his Mathematical Tracts, then in the press, j Flamsteed ac- 

* This request was not only reasonable but mutual; for Newton frequentlj 
ei^oined the same restrictions upon Flamsteed. In one of his letters (No. 85. in 
the Appendix) he proposes to send Flamsteed »new table for the moon, on the 
express condition that he shall keep it to himself till Newton has perfected 
the lunar theory, because it would need correction ; and that Newton ac- 
knowledged Flamsteed's claim, is eddent fVom a letter which he wrote about 
the same period (No. 20. in the Appendix), wherein Newton says, " I only 
a»are you at present that, without your consent, I will neither publish them 
nor communicate them to any body whilst you live, nor after your death, 
without an honourable acknowledgment of their author.** 

f These letters are now given in the Appradix, No. 16-34. Some of New- 
ton*s letters, more especially Nos. 90. and 31. do not seem to have been writ- 
ten in a very courteous style. Indeed, Flamsteed has remariced that Newton*8 
eomnterMOhn was not always of the most engaging kind, since he was some- 
times so presumptuous as to ask him <« why he did not hold his tongue.**^ 
(See page 73.) 

X This is the celebrated letter of Dr Wallis, in which Flamsteed clearly 
points out the effect of AberraHon ; and indeed defines its amount, which ac- 
corda remarkably well with modem observations. A similar effect had been 
noticed, may years previous thereto, both by Hooke and by Picard, almost 
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cordingly furnished him with a copy of it in English, which Dr 
Wallis translated into Latin.* It appears that there was (in the 
original) the following paragraph alluding to his having furnish- 
ed Newton with several observations of the moon, as above men- 
tioned, viz. *< Contraxeram etiam cum D^ Newtono, doctissimo 
tunc temporis in Academise Cantabrigiensi Professore, necessitu- 
dinem, cui lunse loca ab observationibus mds ante habitis de- 
ducta 150 dederam, cum locis simul e tabulb meis ad earum 
tempora supputatis, tum simiiium in posteriore prout assequerer 
promissorum, cum elementis calculi mei, in ordine ad emenda- 
tionem theorise lunaris Horroccianse.^ At which Newton (on 
hearing of the circumstances through the officiousness of Dr 
Gregory), was very indignant, and wrote that most extraordi- 
nary letter to Flamsteed, dated January 6,*^1698-9f which is in- 
serted in the appendix, No. 48 : ** I do not love (says Newton) 
to be printed upon every occasion, much less to be dunned 
and teazed by foreigners about mathematical things ; or to be 
thought by our own people to be trifling away my time about 
them, when I should be about the king^s business. .... 
You may let the world know, if you please, how well you are 
stored with observations of all sorts, and what calculations you 
have made towards rectifying the theories of the heavenly mo- 
tions ; but there may be cases wherein your friends should not 
be published without their leave, and therefore I hope you will 
so order the matter that I may not, on this occa»on, be brought 
upon the stage.^ There is surely nothing in Flamsteed^s let- 
immediately after the application of the telescope to astronomical instruments; 
and in fact it was a necessary consequence of that invention. Flamste^, 
however, as well as his predecessors, mistook the cause, which they attributed 
to the Paraikup of ihe EarOCt OrhU^ and it was reserved for Bradley to de- 
velop and explain the true theory of the phenomenon, and its application to 
the purposes of astronomy. 

* At least, so it is distinctly stated by Wallis and flamsteed ; but if we 
judge from the specimen contained in the letter whidi Wallis wrote to New- 
ton, mentioned in the text, and which is given at full length in the addeniU, 
we can scarcely imagine the Latin to hare been composed by Wallis himsel£ 

t Sir David Brewster (in his recent Lii^ of Newton, page 243) has, through 
some shigular error or confusion, attributed this letter to FUunsteed instead 
of Kewton ; stating at the same time (I know not upon what authority), that 
itis << characteristic of Flamsteed*s manner;** and thence draws the conclusion 
that FUmsteed, not sufficiently aware of the importance of the inquiry, re- 
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ter which should warrant expressions of this kind from Newtoo ; 
and Flamsteed'^s reply to him (see p. 168), was written in a verj 
different style. " I would not think (says he) you would be un- 
willing our nation should have the honour of furnishing you 
with so many, and good, observations for this work (the lunar 
theory) as were not (I speak it witliout boasting) to be had else* 
where. ... I thought not that it could be any diminution 
to you, since you pretend not to be an observer yourself.* . . . 
You will pardon me this freedom, and excuse me when I tell 
you, if foreigners come and trouble you it is not my fault, but 
those who think to recommend themselves to you, by advancing 
the fame of your works as much as they possibly can. ... I 
wonder that hints should drop from your pen, as if you looked 
on my business as tri/ling; you thought it not so, surely, when 
you resided at Cambridge ; its* property is not altered. . • . 
The works of the Eternal Providence, I hope, will be a little bet- 
ter understood, through your labours and mine, than they were 
formerly. Think me not proud for this expression ; I look on 
pride as the worst of sins ; humility as the greatest virtue. This 
makes me excuse small faults in all mankind, bear great injuries 
without resentment, and resolve to maintain a real friendship 
with ingenious men, to assist them what lies in my power, with- 
out the regard of any interest, but that of doing good by oblig- 
ing them.*" Flamsteed immediately wrote also to Dr Wallis to 
request him to withdraw the harmless but offensive paragraph.-f 
This short but unexpected correspondence appears to have 
terminated all amicable relations between Newton and Flam- 
steed ; and from this period we must consider their friendship 

ceived Newton*s requesta bs if they were idle intrusions, in which the interests 
of science were but sligbtl/ concerned. This inference, however, now fklls to 
the ground, and the erroneous impression cannot be too speedil/ removed. 
The history of the whole affair will be found in the Appendix, No. 36, 4C 

• Newton himself confesses this, in his letter inserted in page 161, where 
he says, ^' All the world knows I make no observations myself, and there- 
fore I must of necessity acknowledge their author ; and if I do not make a hand- 
some acknowledgment, they will reckon me an ungrateful clown.** 

f Dr Wallis likewise wrote to Newton on the subject already stated ; and in 
my late visit at the £arl of Portsmouth's, to inspect the Newton MSS., I 
found the original letter, from which the above mentioned paragraph in page 
zxxiii is extracted, and which is inserted in the addenda. 
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at an end, although the outward forms of civility were still kept 
up. The reader, however, may be somewhat surprised to learn 
diat, not more than a month previous to this time (namely on 
December 4, 1698), Newton had paid a visit to the Observatory, 
late in the evening, for the express purpose of procuring twelve 
more computed places of the moon, which he had previously 
requested from Flamsteed, for some special purpose in his in- 
Testigations.* And in order to understand the value and im- 
portance of these favours, it should be constantly borne in mind, 
that there was no other source in this country (nor on the Con- 
tinent, as far as I can learn) from which such information could 
be obtained. The Paris observatory had been established ever 
since the year 1671 ; but hitherto only detached observations 
had been published. 

Flamsteed continued for several years to pursue his observa- 
tions, as well as his health and circumstances would permit ; and 
in the course of that time, had not only formed a catalogue of two 
or three thousand stars, whose position he had determined with 
bis new mural arc, but had also suggested several corrections to 
the solar, lunar, and planetary tables, whicli he was by such 
means enabled to supply. He now began to entertain serious in* 
tentions of publishing the result of his labours, and wrote an esti* 
mate of the number of printed sheets it would fill. He had already 
expended upwards of L.SOOO in furnishing instruments for the 

* In page 65, the reader will find the entry which Fhimsteed made in hii 
Obtervatkm Book, rektive to this visit of Newton : hot I have since disco* 
rered the following entiy of the same event, in MSS. voL x^, which is i». 
ther more minute. '' Decem. 4. die post preces vespertinas visum me ve- 
niens Ds. Is. Newtonus, Cantabrigi«e Matheseos Professor, &c, ascent rectas ]) 
cum distantiis a polo, ab obserrationibus compute deductas 12, e pag. 184 et 
18& libri 6. calculationum transcriptas quas petiit communicatas habuit.** 
And on refirrring to thenid 5th book of calculations (MSS. yoL W.), I find 
in page 181 a memorandum, that Newton had requested to have the computed 
places of the moon for the following days, viz. June 22, 1694, April 26, Maj 
13, 24, and 26, June 11, 16, 25, and 27, July 7, 9, 11, and 15, and August 8, 
1695 ; all of which (except those of June 27 and August 8) are calculated bj 
. Mr Hodgson in page 18% and copies of them were forwarded to Newton. 
Flamsteed, however, discovered soon after that these computations were erro. 
neous, and has himself calculated them anew on pages 184 and 185, as above 
mentioned. And ft was to obtain these twelve corrected values, that Newton 
pdd this visit to the Observatory. Yet within a month after this event, as I 
have Just stated, he wrote Flamsteed that roost extraordinary letter. 
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Observatory, and in hiring assistants and computers, all of which 
ought, in fact, to have been defrayed by the Government, from 
whom, however, during this long period, he had never received 
a single farthing beyond his scanty salary. Although by no 
means a mercenary man, he might have indulged a hope of being 
enabled to get a return for some portion of this outlay, by means 
of subscribers to his work ; but this specific plan was in some 
measure obviated by the interference of Prince George of Den- 
mark, who, towards the end of the year 1704, having heard of 
these extraordinary labours of Flamsteed, and being himself a 
patron of science, proposed to print the observations and the ca-' 
Hilogue at his own expense. A committee, consisting of Sir 
Isaac Newton (then president of the Royal Society), Sir Chris-> 
topher Wren, Dr Arbuthnott, Dr Gregory, and Mr Roberts, 
was appointed to inspect the papers, who reported favourably 
upon them, and recommended them all to be printed.* The 
publication of the work was therefore placed under their super- 
intendence ; and Flamsteed, who did not anticipate much bene- 
fit from Newton^s interference, thus found himself unwarily in- 
volved in fresh troubles and contentions. For the re/kreeSi as 
this committee was called, or rather Sir Isaac Newton (for be 
appears to have assumed the principal management of the a£Pur), 
seem to have conducted the business without Flamsteed^s privity 
or concurrence, and, notwithstanding Flamsteed^s repeated re- 
monstrances, to have thrown every obstacle in the way of dis- 
patch ; at least, this is Flamsteed^s version of the matter, and 
bis view of it appears to be confirmed by the documents in the 
appendix. Sir Isaac pretended to have discovered several er- 
rors, and demanded the books containing the original entries, in 
order that he might compare and examine them. Having got 
these into his possession, he next required that that portion of the 
catalogue which was completed (but which was not to be sent to 
press till after the whole of the observations were printed, so a9 
to allow time for its being perfected) should be placed, sealed 
up, in his hands. Flamsteed at first re«sted : he told Sir Isaac 

* Although the neferees here recommend that the whole of ^the observa- 
tions should be printed, yet vie shaU find in the sequel, that their opinion 
upon this subject experienced some alterationi^ at least, if we maj jik^ bjr. 
the result 
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that the catalogue was not complete; that it would eventually 
contain a great many more stars than he had yet observed and 
rectified ; that it at present contained only about 1500, but that 
he hoped to make it up to 2500 stars ; that these were the re-' 
suit of all his labours, in which he had spent above L.SOOO more' 
than his salary ; and that it would not be either prudent or safe 
to trust a copy of it out of hb own keeping. He at length, 
Uowever, found himsdf obliged to comply, or else to give up the 
prospect and advantage of having the work printed at the- 
Prinoe^s expense ; and the catalogue, imperfect and incomplete 
as it was, was accordingly sealed up in the presence of Sir Chris- 
topher Wren, and delivered into Sir Isaac Newton^s possession. 
New difficulties, however, were afterwards started, oftentimes 
frivolous and vexodous, and it was May 16. 1706, before the 
first sheet was struck off; and it was Christmas 1707 (three 
years after the first undertaking) ere the whole of the first vo- 
lume only was finished; during which time the press was fre-| 
gently stopped by Sir Isaac, without any assignable cause/ 
llie whole details of these proceedings are given by Flamsteed' 
ill the following history of his own life, and supported by various' 
documents which are inserted in the appendix. 
' This^r^ volume, which contained only his sextant observa- 
tions, being thus completed, arrangements were entered into for 
jmxreeding with the second volume, which was intended to con- 
tain the observations made with the mural arc. After a great 
deal of unnecessary procrastination on the part of Sir Isaac] 
Newton, a meeting with the referees was app(^ted to take place. 
on March 20, 1707-8, when Flamsteed took up with him the' 
iHioIe of the observations made with the nural arc, from Sep* 
tember 1689 to December 1705, fairly copied out on 175 sheets' 
of large paper, together with a more extensive and perfect copy 
of his catalogue of the fixed stars. At this meeting new articles, 
were suggeited, and finally imposed upon Flamsteed ; for he 
wa» not only obliged to leave the whole of the 175 sheets pf 
iMOUscript in Newton^s hands, but also bound himself to com«. 
plete, and r«tum within axteen days, the catalogue which had 
previoiidy.been delivered, sealed up, to him ; Sir Isaac retail 
iflg Uie one which Fkmsteed had brought with him, as a pled^ 
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for the performance of the coatract.* Notwit h standing thia 
compliance, however, on the part of Flamateed^ the work of the 
press does not seem to have been expedited ; further obstruc- 
tions were thrown in ibe. way of proceeding, the nature and 
cause of wbidi are not sufiicientlj apparent ; and Prince Greoigie 
died (October 28, 1708) before the second volume was entered 
upon. The work waa now completely stopped ; and although 
by this melancholy event the power of the reforees ceased^ the- 
papers were still left in tbeir handf 

Being now undisturbed (as Fiamsteed expresses himself), h* 
proceeded to carry on such observations as he wanted for the 
purpose of his astronomical inquiries, and added many now stara . 
to his catalogue. Nothing more was heard about Sir Isaac 
Newton or the piintiBg ; and Flamateed saya» in one of his let** 
ters to Mr ^arp, ^^ I shall not urge it forward again, till I see. 
a good fund settled and secured for carrying it on, without an; 
danger of impediment or obstruction from him or any of hia 
tools.^ But in the midst of tliis apparent quiet» he was i^aia 
annoyed, when he least expected it, by being privately inf o r m e d 
that his catalogue (which he had delivered, sealed up, into Sic 
Isaac Newton^s hands^ as a sacred deposit) toM i» the prea ; 
but more so, by a letter from Dr Arbuthnott (dated March 14, 
1710-11), demanding the deficient parts of such catalogue, and 
informing him that he (Dr Arbuthnott) was commanded by the 
Queen to superintend and complete the publication of the Hie- 
loria CodestiSf undertaken by the late Prince. Dr Arbuthnott^ 
however, appears to have put the bu^ness into the hands of the 
Boyal Society, who thus became in some measure mixed up 
with the subsequent proceedings ; but Newton and Halley weve 
evidendy t|ie prime movers on every occasion* Halley was (I 
believe) at that time derk to the Society .f Fiamsteed waa 
much annoyed at this new step : he requested and obtained an 
interview with Dr Arbuthnott, and at the conference that en- 

• This continual suspicion appears to me to have been exerted on tlie 
wrong side; for It was Fiamsteed that had most reason to be cautious, slnoe 
h9 w#uld have been the oaly miflSncr bj aaj breadi of the agreement 

t IdiaUiiiUcaUUiew paitles f^#M0i^ for want of a better desigaiftta f 
foralt^oughiheoriginaloouB^Ueewaaaisaolvfd^jrtl it is evident that the 
same onimitf existed in those who fonnad tba new b(4j of adviaeri* 
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sued (March SB), he asked the Doctcnr in direct terms, ** whe- 
ther the catalogue was printed or not ?^ to which the.Doctor re- 
f^ked^ •* that not a sheet of it was printed," Flamsteed doubted 
the assertion at the tinie, and which, indeed, turned out to be 
JiUse; ftir a fiiend sent him, within four days after, the constel- 
ladon of Jriee and Taurus fairiy printed ; and, in a day or two 
aftvTy that of Virgo. He learned also that HaHey had the su- 
perintendenoe of the press ; that be pretended that he had found 
many faults io the eataiogue; that he had, moreover, shewed 
aduie sheete of it publicly at Child*s Coffee-house, and that he 
boasted of the puns he had taken in correcthg the errors. 
Ilamsteed was of too bigh a spirit to be thus treated, without 
ramoDstranee: he fo«od that he had been made the dupe of 
some intrigue, and he resented it accordingly. In one of his 
letters to Dr Arbuthnott (April 19, 1711), complmning, amongst 
other things, oi the alteration in his catalogue, he says^ ^ I have 
now spent tblrty-fire years in the composing and work of my 
catalogue^ wbidi may in time be published for the use of her 
llajctty^s mbjeetBy and ingenious men all the world over, t 
have endured long and painful distempers by my night watches^ 
and day labours. I have spent a large sum of money, above my 
iqppoiBtment, oat of my own estate, to complete my catalogue, 
and finish my astrononfeai works under my hands. Do not 
tease me with banter, by telling me that these alterations are 
made io phase me^ when you are sensible nothing can be mor^ 
dlqfdeasing nor injurious than to be told sa Make my case 
your own, and teO me, ingenuously and sincerely, were you in 
my drcumsCances, and had been at all my labour, charge, and 
trouble, would you like io have your labours surreptitiously 
Ibroed out of your bands, oonveyed into the hands of your de- 
dared, proffigate enemies, printed without your consent, and 
spoiled, as mbe are, in the impression ? Would you suffer your 
enemies to make themselves judges of what they really under- 
stand not ? Would you not withdraw your copy out of their 
bands, trust no more in theirs, and publish your own works 
rather at your own expense, than see them spoiled, and yourself 
laughed at for suffering it ? 

** I see no way to prevent the evil consequences of Df 
Halley^ conduct Init this, I have caused my servant to tAke' 
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a new copy of my catalogue, of which I shall cause as much to 
be printed off as Dr Halley has spoiled, and take care of tb^ 
correction of the press myself, provided you will allow me the 
naming of the printer, and that all the last proof-sheets may be 
sent to Greenwich at my charge by the penny-post, and not print- 
ed off till I have seen a proof without faults. After which I 
will proceed to print the remaining part of the catalc^ueas fast 
as my health and the small help I have will suffer me. But, if 
you like not this, I shall print it alone at tmf awn charge oar 
better paper, and with fairer ty|)es than thoae your presents 
printer uses ; for I cannot bear to see my own labours thus.' 
spoiled to the dishonour of the nation. Queen, and people. If 
Dr Halley proceed, it will be a reflection on the President of the: 
Royal Society, and yourself will suffer in your reputation for- 
encouraging one of whom the wisest of his com|>anioBs used to: 
say, that the only zcay to have any business spoiled effectually^ 
was to trust it to his management* But I hope better things of 
you, and that you will endeavour to make me easy after all myj 
long, painful, and chai'geable labours, by affording me your a^T 
sistance as occasion shall serve ; whereby you will ever oblige^! 
Sir, your humble servant and sincere friend.^ 

This remonstrance being of no avail, it appears that Flam« 
steed addressed the Queen upon the subject, for there is amongst, 
his MSS, the copy of a petition, dated April 16, 1712, stating: 
the circumstances of the case, and requesting that this surrepti- 
tious edition of his catalogue might be suppressed. Flamsteed, 
however, remonstrated here likewise in vain ; for he found soon 
after not only that the printing of the spurious catalogue was 
completed, but also that the observations made with the mural 
arc (contained in the 175 sheets which were left in the bands of 
the referees as above mentioned) were sent to the press in a 
garbled and incorrect manner ^ the observations of those stars 
only being retained which passed the meridian at the same time 
with the moon and planets, and nearly on the same parallel, the 
rest being wholly rejected^. He also found that the places of 

• In order that the reader maj fullj understand the nature of this change, 
(which is hj no meani a light one^ and of whkh Flamsteedmight justly com. 
plain), it naaj be proper here to state, that the edition above aUuded to does hot 
contain the journal of the obaervitioaf made with the mural arc, in the man« 
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the moon inserted in the margin of the book, and considered to 
be deduced from those observations, were the very same places 
(at least those in the more early periods) that he had some years 
before given to Newton under the express stipulation that they 
were not to be made public, because they were deduced from an 
approximate catalogue of the fixed stars. This was not just 
either to Flamsteed or to the public, who had a right to expect 
Ihat the most correct determinations should be given *. It is 
true that the editor thereby saved himself a vast deal of intricate 
and troublesome computation ; but the character of Flamsteed 
suflVTed in proportion, and we cannot be surprised that he should 
be indignant on the occasion. And, if he has expressed his opi- 
nion of Halley's conduct (in his confidential letters) in terms 
whii-li sound at the present day extremely harsh to our ears, it 
must be confessed he had much to irritate and excite him. 

ner in which they were entered in the MSS. books, (and as they are in fact now 
printed by Flamsteed in the second volume of the Jlistoria Calestisy but mere- 
ly partial extracts from the same, where they had reference to the moon or 
any of the planets, ail t fie remaining observations being uholly omitted. And these 
extracts were arranged under different heads, according to the body with which 
the stars (generally two or three only in number) were compared. Thus, on 
15th September 1G90, although there were HO observations made, yet only 
the five which relate to Jupiter, and the four which relate to the moon, are 
extracted for the press, and placed in different parts of the volume ; the re- 
mainirg 110 observations being wholh- omitted, and no notice whatever taken 
of them in ao j part of the book. So that the fiiture astronomer has no meuis 
of correcting the error of the instrument or of the clock, nor of ascertaining 
whether the catalogue of the fixed stars had been correctly deduced. (See 
the last note in page 92.) Flamsteed knew much better than the referees the 
practical advantage of baring aU the observations recorded day after day m their 
regular order. He was therefore perfectly justified in destroying (as he after- 
wards did) this garbled and abortive production, and both the present and future 
astronomer will duly estimate the obligations which they are under to him for 
having had the public spirit afterwards to print at his own expense the whole 
of his observations in the order in which they were made. Flamsteed's mo- 
tive, however, was but little understood in his day, if we may judge from the 
opinion of Mr Jones alluded to in page 20. 

. * The early computations of the places of the moon are to be found in the 
MSS. vol 54, and correspond exactly with those published in Halley*8 spurious 
edition. The subsequent lunar.computations, deduced from the oormec/ places of 
the stars, are to be found in MSS. vol. 60, and correspond with those pub^ 
lished afterwards by Flamsteed himself. The difference is frequently very 
considerable. See Mr Sharp's opinion on this subject in page 323. 
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Flamsteed, however^ bad not 8uJflS<:ient interest tp stop dm 
press, for the work, thus muHIaUd and cornspUdf altpouaelyiqp- 
peared in one volume, accompanied with a diaii^ouous and 
illiberal preface by Halley» who auperinteiubd tbe edition *« 
This conduct of the referees was evidently uiyustifiahle» as tbey 
bad no right to break the seals of bis deposit without bis ooosent 
and approbation, even at the command (as they pretend) of tbe 
Queen f . The whole of the documents were clearly jFlamsteed^s 
own ; the observations had been made with his own iastrumentSy 
and reduced at his own expense ; tbe GovernmaU bad not (as I 
have repeatedly remarked) contributed any thing beyond bis 
paltry salary of L. 100, wad that charged with tbe executioa of 
duties that belonged not to bis situatiocu Tbe Uast, therefi«r% 
which they could have done, should have been to let him print 
his own works in his own way, not only on account of tbe labour^ 
the anxiety, the money which they had cost him, but also, and 
More especiaUy, because there was no one so competent as him- 
self to judge of the most proper manner in which they ought 
to appear before the public for the promotion of astronomy* 
Tbe whole would then have been finiabediniaiichlflM time than 
this single volume of Bailey's. 

This spurious and premature publication of his works was a 
mortifying circumstance to Flamsteed, and annoyed him very 
much ; and it cannot be wondered at that besboyld m &el it, and 
ficeent it acoordin^y* In his oorretpoiKlence with Mr Sharp <m 
this subject, he opens his whole [mind on the subject, calls Halley 

* This edition will frcquentlj be roftnred to in the wbip^aopt pages, a 
** Hallej*8 edilions of 1712.'* It cootaiat, bcddes tl»e gpmiam Caimhgm and 
\he garbled Obterva^om, tkwAy tbe whxH^ of wbat aov Smam the fint yohime 
of the Bigtma CtfUdii. In the prefiwe Hallejr km made many refireaeata^ 
4;&ins and miastatement^ aome of tbaat I have poUited out in pages 386 and 
W6;andl viUhei«£url;beradd,inc(»tiadi<etiqniowhatHi^ stated 
that U wa$ not agreed that the catalogue ahoiUd be pm^xed to the fint ve« 
lume, and that he has in maiijr other parts of the aaid pvefiioe given a^coloor* 
ing to facts which leave a false and erroneous impression an the mind of the 
reader. There are very few copies of this work now in existence, nearly the 
whole of the edition haying been destroyed by Flamsteed, as will be related 
bthesequd. 

t Flamsteed says that the order of the Queen wa9 obtained after the oL> 
fence was committed. This is a ^uestion^ howeveTi of but little moment in a 
case of absolute wrong. 
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'^ ft maHciotts tkief,^ and makes use of other opprobrious epi- 
ihtlB which could only be paQtated by a eonsderation of Flam- 
'flteed^s high state of extttesiefit. But, I apprehend, that, at that 
day, a nuch givatar license of expresnon was allowed or taken 
€n such occasions; for a dreumstanoe occurred about the same 
time, which shewed that eren Newton himself couM for a mo- 
ment, in a similar manner, forget his rank and station, the occa^ 
-sfon of wUch was as fcUowB :— *In the year 1T10, her Majesty 
was pleased to appoint the President of the Royal Society, to- 
getlier whh sudi others as the Council of thesaid Society diould 
Ifaink fit» to be vUkors if ike Royal Observatofy. Flamsteed 
^aHs this measure << another piece of Sir Isaac. Newton^s ingo- 
vuity f and, after the treatment he had received^ he might natu« 
ndty ooMchide that thk also was done to annoy him. There 
h no evideoce, hewevor, to diew that Newton had any hand ill 
it wfaate¥«r ; but, in eonseqpieiice of this appointment, a scene 
4NCorredy the partiouUmi of wUefa would perhaps never have 
liaen difvulged, had not these mamucripts of Flamsteed, belong- 
ing to two distmct parties^ been simultaneously brought to light. 
It appeara that a meeting of the council of the Rojal Society 
was summoned for Octob^ 96, ITll, at which Flamsteed was 
desired to attend, ** to know ficam him if his instruments were 
in crder, amd fit to carry on the Becessary celestial observations.*^ 
JBIaflisteed attiNMkd aeootditigly ; and a ecene ensued, which he 
has mkmtdy described in diree or four of his M8S., and in Ui 
leltoe to Mr Sharp without mudi shade of diflerenee. It ap. 
pears that Newton, not satisfied or pleaaed with the answers that 
hti teoeived from Fkmsleed, forgot fainMelf and the duty he was 
ibco performhig under the Qoeen^s warrant, ^ ran himself into a 
great heat and very indecent pasmn, and used him so as he 
wias never vmed before ; called him a puppy ^ and many other 
hard names^ but puppy was the BBoat ionooent of them.*^ Dr 
Mead, who was present, joined le insultiBg him, ttH at length 
Fbaneteed, evidently disgusted at such tfeatment, withdrew from 
dbe scene, desiriegthem to reatraiQ their passion, and telling them 
tlmt '^ it was a disboeottr to the nation, her Majeety, and that 
Booety (imy to the Prasadent himselO to use him so."" When 
we.€oaaider that Newton ims at that time nearly shcty-^iine yean 
of age» and that Flamsteed was upwards of sixty-five, and so 
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infirm that he wasobii^ud lo bt-assistud uoth up and down stairs, 
it must be confessed that this scene exhibits but a miserable pio- 
,ture of the frailties of human nature, and every friend to science, 
or even to humanity, must lament its ever having taken place. 

Soon after this occurrence, it appears that Flamsteed, finding 
that all faith with him had been broken, that his catalogue had 
been thus surreptitiously and clandestinely printed, and that his 
observations also had been sent to the press in a garbled and 
improper manner, broke off all communication with Dr Arbuth- 
nott, and his coadjutors in this affair, resolving in his own mind 
to appeal to the public on the occasion. He drew up a state- 
ment of all the proceedings that had taken place, with a view to 
jts publication ; and afterwards set about a re-examination of 
his observations, in order to collect together, for insertion in his 
catalogue, such stars as had escaped his notice in his former re- 
views, determined to perfect the catalogue as much as possible, 
and to reprint it at his own expense ; and before the end of the 
year 1712, he received the last sheet from the press. He tlien 
proceeded to do the same with his Observations; and, for this 
purpose, he applied to Sir Isaac Newton for the manuscript 
copy not only o^ the catalogue, and of the 175 MS. sheets 
pf Observations which had been deposited in his hands, but 
^Iso of the MS. books of original entries^ which had been 
left with him some time before, but without effect. Flam- 
steed, therefore, found himself obliged to commence legal pro- 
ijeedings against him for their recovery, but with what success I 
have not been able to ascertain. Some of the books were re- 
turned to Flamsteed, but there is still one of them missing (con- 
taining the MS. observations from November 170^ to Janu- 
ary 1712), which perliaps is the one that Flamsteed denies 
^vor having received back. With respect to the 175 sheets 
of MS. observations, it appears that Newton eventually hand- 
ed them over to Halley ; which Flamsteed calls " the height 
of trick, ingratitude, and baseness.'' And it is certain that 
Flamsteed was ultimately obliged to recopy not only the Cata- 
logue, but also these 175 sheets of observations, for the press, 
at an expense of nearly L. 200, and at a great loss of time and 
labour, independent of the additional risk of error. This con- 
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duct was indeed unaooDunuUe, and scarcdy to be justified oa 
aoy view <^ the case. 

Whilst employed, however, od this work, two eveou occur- 
jred, which m some measure changed the prospect of Flamsteed's 
aflairs. These were the death of Queen Anne, who died op 
August 1, 1714^ and the death of the Earl of Halifax, the great 
^UOQ and supporter of Sir Isaac Newton, on May 19, 1715. 
The officers at court were changed : the new Lord Chamber- 
lain knew Flamsteed we;l ; and a hint was given to him that he 
might, with very little trouble, get all the spurious copies of his 
primed observations into his own hands. He accordingly drew 
op a memorial and petition to the Lords of the Treasury (Sir 
Robert Walpole being the First Lord) ; whereupon 300 copies 
of this obnoxious work, probably all that remained out of the 
400 printed, after the presentation copies and a few sales were 
xleducted, were delivered up to him, which lie imnudiaUly conk- 
milkd to ilie flameSj " that none might remain to shew the in- 
gratitude of two of his countrymen, who had used him worse 
than even the noble Tychowas used in Denmark,'' Rejoiced at 
this circumstance, he set himself in earnest to print his observa*- 
tions in the order in which they were made, and as they now 
appear in the second volume of the Hisioria Calestls ; for 
though, as he candidly slates, " he was unwilling to impoverish 
}a& nearest relations, whom he was bound in justice and con- 
sdence to take care of, since they were in no capacity to provide 
for themselves,'' yet he was determined that the labour of nearly 
forty years should not be thrown away, and therefore resolved 
to print them ai his own expense. Fortunate, indeed, has it been 
for the astronomer that Flamsteed was so resolute and pertina- 
rious on this point ; and that he had courage and public spirit 
enough to bear up against his two powerful opponents, whose 
views upon this subject are by no means in accordance with 
those of modern astronomers. 

It should here be remarked, that when Flamsteed obtained 
the 300 copies of his printed work from the Lords of the Trea- 
surj^ he destroyed only tlie caUlogue and the spurious part of 
the work which professed to be his observations made with the 
mural arc. That portion of it which contained his observations 
with the sextant was separated from the rest, and (together with 
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the obsermtioiM of Gascoigne find Crabtree, and i»f faia own al 
Derbjy as well as the computed places of the laocm and planets, 
imd a few subsidiarj tables, all pEinted afterwards at Ftamsteed^s 
iown chai^), now forms the first vdatneof tiie Hi9t6Ha Cmle9^ 
ih. So that, of aU the tfafee toIubms of the Histonu CatesH^^ 
tiiere were only nmety-seven sheeOs, of this first ^ame, that 
-were printed at the public expense^ dl the rest faavinglMen e& 
led at the risk and private cost at Flamsteed bimseK 

Flantsteed, however, did not live to see die terrainalsoB of his 
Ubours : he died before tl^ second vdune was quite oompleled; 
and the reimdnder of thai; volume, asweHastbewboWof tbethii^ 
was finished under the care and superinteadenee <if Mr Joseph 
Cfrosthwait, his assistant at the lUr^ Observ at or y , aided l^ Mr 
Abraham Sharp. In the complete and perfect execution ^ this 
undertaking, they met with many diffionlties ; tot although Mvs 
Flamsteed appears to have been a woman of h%h spirit, and iaa- 
pressed with a proper sense of, and regasd Sor^ her bufllmkni 
honour and fame, yet a too strict attention to eeonomy prevMit- 
ed the woric from appearing before tbe pubfic in the most ad- 
Tantageoos light The catakigue, which had beea reprinted 1^ 
Flamsteed, was still found, on a new oomparisoa with the ol^ 
servationsby Mr Crosthwait, to contain many errors; some of tiie 
sheets were again reprinted with amendments, but others wne 
suffered to be ultimately publbhed with all their faults. Yet^ 
had it not been for Mr Crosthwait^s extraordinary, and in i 
measure gratuitous exertions, the work would never ha^re I 
completed; and the world nrast have been satisfied with the 
meagre and garbled edition published by Halley.* The Pia» 

* Mr Crofithwait had a great esteem and Feneration for Flamsteed. He 
attended him in his last illness, on his deathbed ; and, in the account which 
he gives of that scene to Mr Sharp, he si^s, ^ He often called fbr me, aai 
would gladlj have said soawthing to ne, but was not able, theugh he calial 
for me hj name, and conUnued to do so till the last moment You will see 
bj this, that he has not left me in a capacity to serve him, notwithstanding 
he has often told me he would ; but this I impute to his not being sendble 
of his near approach till it was too late ; but the love, honour, and este e m I 
have (and shall alwajs) for Us meiaorjr, and eveij thing that belongs to laba$ 
win not permit me to leave Greenwich or lioodaa, b^ne, I hope, the thzee 
Fdumes ase prlBted.'*-^See page S33.) And in another letter he states^ 
* Had it not been for the love And honour I bear to Mr Flamsteed*s memory 
knowing how many potent enemies he has left bdiind, and how few fttends 
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SflceMoni Mr CuMthmbb soich ttanfale ; itwit wwitteii in Engu 
lish by Fiamstiedy bat it wisa^viequind to be txanslated into 
JUuio ; no one» )tt>wever» oonklfor nase iiae be fiMnd -acbqaate 
la the tmlkf though rqMAtfidlj Attmpted. Ifr Pauml at one 
tioMB uodefftook it» but c^ientuiUy* after Brack fiiocraidtiatioii^ 
dediiied it ; «m1 it wm at kst aooonpUiliBd by a dineDting s^ 
oiBter ; a cmisiilefable portkm of it, however, being mppr e a aed, 
«a already meotioiied. The whoie ipoik was at leagdi poblblw 
ad io three volttmet in ITSfi, lix yean after Fkaiatetd'ft death. 
The disuibutioii of ila aevieral parta vill atud thus: tbeftrat 
velnme, and the major part of ihe acooad ind«ae» were printed 
during J^koMteed^'i lifetime ; but the aemainder of the tecood 
ind the whole of the third Tolooae, were priwtid wader the mj^ 
pwdateDdeooe of Mr Crotthwait. TfaiaJatter portion therefiwe 
mMjf in aoaie meaaure» be onw i dffr ed as a p o tHmm otm work. 

There remaioted now only the maps^ the construction and eo- 
graving of which appear to have cost as much trouble and vexa- 
tion as the letter-^Nress, but arimig from a totally different source. 
It seems that only one of them was completely finished (Orion*) 
when Flamsteed died; fcr the rest we are indebted to Mr Sharps 
who constructed them aaew^ aceording toFlemsteed^s prineiplesi 
from the catalogue. Sir James Thomhill drew the figures of 
the constellations, and recommended engravers for the work ; 
but the charges of the English artists were considered so enor- 
moctt, that Mr Ciosthwait went over to Holland for the express 
purpose of ei^;agtng some of the best Dutdi engravers to com- 
plete die woric. The vexatious delays which necessarily occur- 
red by adopting this method^ its increased expense, and the con- 
itaBt attention requisite to prevent mistakes, dispirited Mrs 
Flamsteed ; and a temporary stop was consequently put to the 
work, although Mr Sharp (now much advanced in years) and 
Mr Crosthwait were willing to continoe their services. At length 
some English engravers being found who offiared to execute the 
maps at a more moderate charge, the labours of these gentle 

etpible of serving him in these affidn), I had before this time left Green- 
Widi, and diould liave had a due regard to mj own future support ; but tliis I 
have refiised upon his account**— (See p. 336). 

* There is no separate map of Orion in Flamsteed^s Atlas ; nor is the whole 
of tint constellation depicted in anj one map. It was probably obliged to be 
redrawn, and reconstructed, in order to suit the subsequent arrangements. 
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men were renewed, and continued till the time of Mrs Flam* 
steed's death, which took place on July ^, 1780. 

That the above mentioned circumstances attending the pub- 
lication of Flamsteed!s works, should never before have come t» 

light is somewhat singular; and it is much to be regretted that 
5onie explanation was not given, at the time, of the circumstances 
under which they eventually appear. But that many of the 
facts were well known at that period, both in this country and on 
the Continent (although not detailed at length), appears from the 
testimony of contemporaneous writers ; and that Mrs Flamsteed 
partook of the spirit and indignation of her husband, is evident 
from the letter which she addressed to the Vice-Chancellor of 
Oxford, requesting that the copy of Halley's spurious edition, 
presented to the Bodleian Library by Sir Robert Walpole, might 
be removed therefrom, as not being the genuine work of Mr 
Flamsteed. ' '^i ; , .^ 



On the Quadrupeds and Birds inhabiHnff the County ofSuther^ 
land^ observed there during an Excursion in the Summer of 
188*. By P. J. Selby, F, R. S. E., F. L. S. &c. &c.* 

Th£ following notices of the quadrupeds and birds inhabiting 
the county of Sutherland, were made during an excursion to 
that interesting district in the summer of 1884, expressly under^ 
taken for the purpose of investigating its zoological productions* 
To enable the party-f to pursue this to the greatest advantage, 
the sanction of the Duchess-Countess of Sutherland was requested 
to the undertaking, and readily obtained ; and letters of intro* 
duction from Mr Losh, M« P., to the different factors upou tlie 
estate, procured the assistance of those gentlemen whose local 

• Read before the Wemerian Natural History Society, on 2l8t November 
i835. 

f The party consisted of Sir William Jardine, Mr John Jardine, Dr Gre> 
yille, Mr James Wilson, and Mr Selby. A light boat, suspended upon a four- 
wheeled carriage, and drawn by two horses, was the conveyance adopted, and 
was found particularly useful and convenient, in a country so intersected with 
lochs, but entirely destitute of boats. It could be shipped or unshipped at 
my time with perfect ease, even by three of the party. 
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knowledge and information was found of essential service in fur- 
thering the objects of the iindertakinj^. From Mr Raigrie, in par- 
ticular, ihe intelligent factor of the Scoonie and Assynt district?, 
much interesting information relating to the salmon-fishery was 
procured, as well as a detail of the experiments which for the last 
two years have been, and are still in active operation at the va- 
rious fisheries, to determine facts of essential importance to the 
clearing up of the natural history of the salmon and its congeners, 
especially of those species that are migratory, or inhabit at times 
the salt as well as the fresh water ; but as the ichthyology of the 
county has already engaged the pen of one of the party, it is un- 
necessary to advert to it any further at present. The accuracy 
of the Usts, so far as they go, can be vouched for, the whole of 
tlie birds, with the exception of the Scolopaa; Galliimla, having 
oome under the observation of the party ; and the quadrupeds 
described were either seen alive, or their recent pelts examined,' 
when in the possession of the fox-hunters, or regularly deputed' 
vermin-destroyers of the districts. In a wild, mountainous, and 
thinly inhabited country, abounding in lochs and rivers, and' 
whose zoology had previously been little attended to, it was na- 
turally expected that some interesting facts connected with the 
breeding, distribution, &c. of various species of birds, would re- 
ward an excursion of this description. Nor were the party disap-' 
pointed, for they had the pleasure of ascertaining that the va- 
rious interior fresh- water lochs are selected by that beautiful bird 
the Black-throated Diver (Colymbus arctictis) for the rear- 
ing of its offspring, and both eggs and young were for the first 
time obtained. The Bean Goose ( Anser Jertts^ Flem.^ was also 
frequently seen with its young upon some of the larger lochs; 
and the Wigeon (Mareca Penehpe)^ Scaup Pocliard (Fiili- 
gula fnnrilajj and the Greenshank (Totamis glottis)^ were for 
the first time detected building in Britain. Among the warblers, 
it is interesting to trace the extensive distribution of the Willow 
Wren (Sylvia trochtlus)^ and Sedge Warbler (Salicaria phrag-^ 
miiisjf both of which are found extending their migration to 
the northern verge of the county, wherever situations at all suited 
to their habits were met with. Two or three instances of the 
Whitethroat (Curnico. cinerea) were noticed at Tongue, but 
the want of woods, and other protecting cover, had arrested the 
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progress of the other arboreal warbkrs, tu. tbe Blackcsap- 
{Cur, atricapilla)^ Pettycbaps (Curruca herierms)^ Wood- 
Wren (S^via sibUairix)^ mA Chiff^baff (S^^tM r%^)y 
though the three first were traced as far as Dmgwalif upon the 
northern side of the Munray Frith. Of the other forms bdong* 
ing to the Syhiadst^ the three British spedes of Smmkoia weie 
met with, the Wheatear being remarkably abundant, and totj* 
generally spread over the county ; the Bedstart (liicsnicmrm 
rutkiUa) was also twice seen. Of the Makirittimey the Pied* 
and Grey Wagtails were generally diipersed, but the coranoii 
Pipit was the only species of Jnikus obaenrod* The Pari er 
Titmice were confined to the southern confines of the coonty^ 
where fir and other plantations eommeneed. The moQntsmouB' 
and rocky character of the greater part of the county, aboundii' 
ing as it does in diffii of vast perpendicular height^ renders it ir 
district peculiarly favourable to the kiger Baptorial birds, sudi'* 
as the Golden and Cinereous Eagles, Peregrine FalcD% te; f 
and accordingly we find these powerful spedei stBl pretty m^ 
merous, though every deviee is resorted to for their destruetiflvy 
on account of the havock they comtmt upon the flodcs. Thar 
same may be said of the fox^ the marten, and wild cat, wfaidi 
find protection in the numerous fastnesses of tlie rocks, and is 
the caves which abound in the limestone districts. The followui 
ing list, copied from a document furnished by Mr Baigrie^ of 
the foxes, martens, oats, eagles, ravens, 8ra. destroyed in the 
county within the last three years, will affijrd some idea of their 
numerous distribution, and the amount of premiums paid, tbe 
liberal inducement held out for their destruction. 

Lislqf VenmndeMlf^oyediandPtpnmmBpaU 

Jhteheu-QmniBti of SuAerbmeTs ettatti in dW Cbmi^ of 
Sutherland, from Monk 1831 io MarA 1334. 
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Under such a system^ which is now supported by the lessees 
of the estate^ it is not improbable but that, in a very few yean, 
some of the spades of the nqntorial birds andcamivofous qaad» 
rupeds may beeome extinet On this account, therefor^ and as 
CTidence of what existed up to a certain period, I am induced; 
to forward these lists to the Society, being aware that in other 
respects they can possess but litde interest to the generality of its 
members* 

MAMMALIA. 

1. Boiex anneiis> Common. JShrmo. Common.— *2. 8, fodiens^ Water 
Skrew, Common upon the maigins of the lakes and nvers ; all the apeci* 
mens obtained were of this species.— -*8. Talpa Euzopfiea, Commm 
Mok. Plentifn L 1 Meles Taxns^ Common Badger. Pretty gme^ 
rally dispersed throughout the midland mountainous part of the coum^. 
■ 6 . Yulpis Tulgaos^ Common Fow; large variety , with a black tip at ike 
tan. Foxes in Sutherland are yeiy numerous^ and of a large size^ similai 
fai form to the yaziety we call the Greyhound fox ; but they differ from 
it in haying the tail tipped with black instead of white. They are yeiy 
destructiye to the new-dropped lambs^ and, when pinched for food> will 
eyen attack and kill the full grown sheep. On this account they are pro* 
scribed by the sheep &rmer8> and destroyed by eyery deyice by the rega* 
lar appointed /oa-4iuntere, who obtain the following premiums ibr eyeiy 
head they produce^ yiz. for a full grown dog-fox> 15s. ; for a female^ L* 2, 
2s. ; for each young fox or cub^ 7s. 6d. During the day they retire to the 
mountains^ where they lie concealed among the fragments of bioken 
rocks> or in the holes of the debris^ &c. The life of a fox-hunter^ for suoh 
IS the title of the yermin-destroyer^ is one of great toil andfatigue> for he. 
Is obliged to be out at all seasons^ and in all kinds of weather. He gene- 
rally departs for the mountains under nighty to be in readiness to inte^ 

» JU uf llii tprnhm On wt tmmJM. If nciSdl rmr 

t Tbt Dipper btooOledUaei^lKmtSiabtrlaiid and oUiffpMtictfUMHJghb^ Tte^tfoMlt 

i^ftda k niely Men. 
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lupt the return of his game from their predatoiy excorsioDtf to the lower 
districts. Upon such occasioiis he is attended bj a pack of dogs, con- 
sisting of several terriers of an excellent and hardy breeds an oldfox<hound 
or two, and a half-bred greyhound or lurcher. He is also provided with a 
gun, and generally carries materials to set tra|>s, &c. for such vermin as 
betake' themselves to holes and fissures of the rocks where they cannot 
be got at by his dogs. Besides the fox, he is assiduous in his pursuit of 
the wild cat and marten^ both of which animals abound in the county, and 
are, like the fox, the frequent destroyers of lambs, poultry, &c. Till with- 
in the last year, the fox-hunters, or vermin-destroyers, were appointed 
and supported, and the premiums for the destruction of the various ani- 
mals paid, by the Ducheis- Countess of Sutherland, To each parish a dis- 
tinct one was regularly appointed, and, in addition to a salary of L. 20 per 
aumun, he was provided with a house and potato garth, and sufficient 
'ofit-^neal for Imnself and ten dogs. This was exclusive of the premiums. 
paid for the various animals destroyed, which generally amounted to as , 
jduch as the stipulated money payment, and sometimes to a much larger 
sum, as we were informed upon good authority, that the fox-hunter of 
Ben Hope district had the preceding year dravni as much as L. 40 for* 
the animals and eagles he had destroyed. By a late r^^ulation 'they are* 
now to be kept and paid by the farmers or lessees of the estate at the 
same rate, and with the same conditions and allowances as they enjoyed 

under the Noble proprietor of the county, 6. Mustek vulgaris, Com- 

rnpn Weasel. -T, M. erminea, Erfnine Pole-cat. In greater plenty 

than the common weaset 8 . M. putoria, Foumart. Common upon^ 
the banks of the rivers, margins of lakes &c. — —9. M. Fagorum aui 
Abietum. Abundant in the mountainous districts, particularly where^ 
birch or other wood grows ; is sometimes destructive to young lambs/ 

and often attacks the hen-roost. ^10. Lutra vulgaris^ Otter. The^ 

otter is still pretty abundant upon the* numerous lakes and rivers oC 
this interesting county, although no opportunity is neglected of destroy- 
ing them, both on account of their valuable skin and for the injury they 
do to the salmon fisheries. Upon the salt-water lochs or inlets they are 
also frequently taken, but these are said to be of smaller size, and of a' 
%hter colour. We had not an opportunity of comparing the two together^: 
and are therefore unable to say whether the animal that affects the salt] 
water is merely a variety, or a species distinct from the common otter, 
^ecimens of both kinds are however promised, and we hope ere long to* 
be able to decide this intercstmg point.-^— 11. Felis sylvestris. Wild of 
Mountain Cat. Wild cats are very numerous in. thi9 mountainous district,^, 
where they attain a great size^ and sometimes commit great ravages upon, 
* the young lambs. In Assynt, upon the Ben More ridge, they are very 
plentiful, and find secure shelter and protection in the numerous caverns* 
and holes of the limestone district Of their specific disttnbtion from the 
eommon or domestic cat no doubt is now entertained, and^ in addition 



Digitized by VjOOQ IC 



inhabUinff the ComUy tf Sutherland. 161 

to tbe different form of the tail, other well marked characters exist. No 
mixed breed ever appears to take place between the species even in 8itu« 

ations the most likely for snch an event to occur. 12. Phoca Yitolina, 

Cwiwm Seal. Abounds in all the salt-water lochs, where it preys chiefly 
upon the Salmonidce. The Phocaharbata (aninhabitant of the Femlslands) 

£s not known here. 13. Mus musculus. Common House 3f<WMe.— -* 

14. M. sylvaticus, Fieid Mouse. \b. M. decumanus. Brown or Norway 

Bat4 16. Lepus timidus. Common Hare^ Common in the lower lands, 

aadtiielimestone district about Inch-na-Damff. ^17. L. variabilis, J^n^ 

Mare^ Abundant throughout the central and mountmnous parts of the 
eounty, and descends to the flat grounds upon the borders of Loch Shin, 

&c. 18. Arvicola aquatica. Water Rat, Common upon many of the 

slower running streams, and the islands of the various lochs. The black 
tariety (at first supposed to be a distinct species) is met with about the 
ktad of Loch Naver, and a large colony of the same inhabits a low sandy 

idand of Loch LaighaL ^19. A. agrestis, Short-taiied Field Mouee^ 

Common.— —20. Capra Hircus, Common QoaU A few inhabit the fast- 
nesses of the rocky districts, but it is doubtful if they can be regarded . 
as indigenous.— 21. Ccrvus elephas. Red Deer, This noble animal 
i& fostered with great care, and is at present numerous in certain dis-» 
tricts of the county. About Ben Stack, whose base is clothed with birchen 
woods, it may be seen in laige herds, aa well as about Ben Hope, Ben 
Tiaighal, &c. A hind that we suddenly came upon by the maq;in of Loch 
Shin, immediately took the water and swam across the loch, upwards 
of a mile in breadth. Upon Ben Stack we came upon a young fawn 
concealed in ferns and low underwood, crouched in its form like a hare ] 
k bounded away with great agility at first, and was supposed to be a roe, 
but, after a short diase, was pulled down by a water dog that accompanied 
us, fortunately vrithout receiving any very serious injury. After examina** 
tlon, we left it near the spot from whence it had been roused.— —22. Cer. 
Capreolus, Roe Deer, This beautiful species, owing to the want of ex- 
tensive woods, is not numerous in Sutherland. 

(TobeconohtdedinnegtNumber.J 



Notice concerning the Li/i and JVritinge of Professor BniNm* 
LBY, Biehop qfChyne. By M. Aeaoo. 

Bbinklby having passed nearly the whole of his scientific 
life in Dublin, has been often taken for an Irishman. This^ 
however, is a mistake; for he was born in England, and ot 
English parentage. He studied at Caius College, Cambridge^ 
where his brilliant success speedily attracted the attention of the 
friends of science. He was senior w^ngler of bis year, Mai* 
thus taking his degree at tlie same time. He soon became a 

VOL. XX. NO. XXXIX. — JANDAET 1S36. L 
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fdiow and tutor of Caiua^ where he was very popular as an in* 
Btructor. 

He left Cambridge to fill the astronomical ehur of the UnU 
versity of Dublin, wliich had become vacant by the death of 
Usher ; and the Transactions of the Irish Academy, and the 
archives of the Observatory^ and the Transactions of the Royal 
Society, of London, som became filled with the valuable fruitfrof 
bis indefatigable zeal. In all hts writings we find the faithful hii^ 
toriao, the sincere lover of truth, the accurate observer, and the 
profound mathematician. Equally proud of his knowledge and 
character, the Irish Academy placed him at its head, under the 
honourable title of Perpetual President. In 1827 the Govaou 
ment of his country extended its patronage to hii% by appoints 
ing him to the bishopric of Cloyne ; an episcc^te which had 
previously been hdd by the celebrated Berkeley, the metai> 
physician ; and the revenues of which are considerable. Thus 
did he exchange scientific discovery for ecclesiastical dignity. 
From the moment he accepted the mitre, he, whose whole life 
bad been, devoted to the co nt emplation of the Om Mmwpt and the 
solution of the sublime questions which are involved in the mo* 
tions of the stars, abandoned these seducing occupations, to dis- 
charge the duties of his new employment Probably, to avoid 
all temptation, the Ex-Durector of the Irish Boyal Observatory^ 
the late Andrews Professor of Afitronomy in the University^ 
bad not in his pidace a common telescope. We owe this interest!' 
ing fact to the testimony of an individual, who, residing with 
Brinkley at the time of a lunar eclipse, in the lack of all in- 
struments, could examine it only with the naked eye. 

Brinkley died in Dublin on the 13th September 1836. Hb 
mortal remains were followed to the grave by all the lovers of 
sdenoe in the Irish capital, and were deposited m the Chapd 
of the University. We trust that the following biographical 
catalogue will sufiidently exhibit the astronomer, the profes- 
sor, and the geometrician. Concerning his moral character I 
cannot express myself better than in the words of a letter which 
has just reached me. ** I suppose that no man was ever more 
regretted. Though Brinkley dwelt in this unfortunate Ireland^ 
the focus of so many burning passions, of so many implacable 
hatreds, and cruel miseries, yet I hesitate not to affirm that *he 
bad not a single foe !"* 
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Chronological Catalogue of^ Memoirs ptMished by Brinkky. 

General demonstration of the Theorems for the Sines and Cosines of 
Multiple Circular Arcs^ and also of the Theorems for expressing the pow- 
ers of Sines and Cosines of Multiple Arcs ; to which is added a theorem> 
bj help whereof the same method may be applied to demonstrate the pro- 
perties of Multiple Hyperbolic Arcs. Read to the Royal Irish Academy 
May 6. 17^7.— ^A general demonstration of the properties of the Circle, 
discovered by Mr Cotes^ deduced from the circle alone. Read to the 
Royal Irish Academy Novembw4. 1797. — A method of expressing, when 
possible, the value of one variable quality in integral powers of another 
and constant quantities, having given equations expressing the relation of 
these variable quantities; in which Lr contained the general doctrine of 
Reversion of Sines, of approximating to the roots of equations, and of the 
solution of fluxional equations by sines. Read to the Royal Irish Acik 
demy November 3. 1798. — On the Orbits in which Bodies revolve, being 
acted upon by a centripetal force, varying as any function of the dis- 
tance, when these orbits have two apsides. Read to the Royal Irish 
Academy March 9. 1801,— On determining the Innumerable Portions of 
a Sphere, the solidities and spherical superficies of which portions are at 
the same time algebraically assignable. Read to the Royal Irish Aci^ 
demy November 2. 1801. — ^An Examination of various Solutions of Kep- 
ler's Problem, and a short practical solution of that jttoblem pointed out 
Read tp the Royal Irish Academy November 4. 1802. — A Theorem for 
finding the surface of an Oblique Cylinder, with its demonstration. Read 
to the Royal Irish Academy December 20. 1802. — An investigation of the 
general term of an important Series in the inverse method of infinite dif- 
ferences. Read to the Royal Society, London, February 26. 1807. — On 
Sir Isaac Newton's first Solution of the problem for finding the relation 
between Resistance and Gravity, that a body may be made to describe a 
given curve, &c. Read to the Royal Irish Academy May 2^. 1807. — In- 
Testigations relative to the problem for clearing the apparent distance of 
the Moon from the Moon or a Star from the effects of Parallax and Re- 
firaeti<m, and an easy and concise method pointed out« Read to the Royal 
Irish Academy March 7. 1808.^^ An account of Observations made at the 
Observatory of Trinity College, Dublin, with an Astronomical Circle, eight 
feet in diameter, which appear to point out an annual parallax in certain 
fixed Sfers : Also a Catalogue of North Polar Distances of forty-seven 
princ^al Stars, from recent observations, and a comparison thereof with 
ihose of the same stars obtained by other instruments, and by the same 
instrument at a former peiiod. Read to the Royal Irish Academy May 9. 
1814. — Analytical Investigations respecting Astronomical Refractions, 
and the application thereof to the formation of convenient tables, together 
•with the results of observations of Circumpolar Stars tending to illustrate 
the theory of Refractions. Read to the Royal Irish Aeademy May^9l 

l3 



Digitized by VjiOOQIC 



164 Volcanic Eruptions and Eart/iquakei. 

1814. — Appendix to the account of Observations made at the Observatory 
of Trinity College^ Dublin^ which appear to point out an annual paral- 
lax in certain fixed Stars. Read to the Royal Irish Academy March G. 
1815. — Investigations in Phpical Astronomy^ principally relative to the 
mean motion of the Lunar Perigee. Read to the Royal Irish Academy 
April 21. 1817. — Observations relative to the Form of the arbitrary Con- 
stant Quantities that occur in the Integration of certain Difierential Equa- 
tions^ and also in the Integration of a certain Equation of Finite Diffe- 
rences. Read to the Royal Irish Academy June 23. 1817. — On the Pa- 
rallax of certain Fixed Stars. Read to the Royal Society March 5. 1818. — 
The Results of Observations made at the Observatory of Trinity College, 
Dublin, for determining the Obliquity of the Ecliptic, and Maximum of 
the Aberration of Light. Read to the Royal Society April 1. 1819. — 
A method of computing Astronomical Refractions, for objects near the 
horizon. Read to the Royal Irish Academy, January 17. 1820. — ^A me- 
thod for correctingfthe Approximate Elements of the Orbits of a Comet, 
and the application*of the same to Observations made at ihe Observatory 
of Trinity College, Dublin, on the Comet of July 1819. Read to the 
Royal Irish Academy, April 17. 1820. — An account of Observations made 
with the eight feet Astronomical CSrcle, at the Observatory of Trinity 
College, Dublin, since the beginning of the year 1818, for investigating 
the effects of parallax and aberration on the Places of certain Fixed Stars. 
Read to the Royal Society June 21. 1821.— The Elements of Captahi 
Hall's Comet. Read to the Royal Society January 10. 1822. — The Quan- 
tity of Solar Nutation, as affecting the N. Polar distances of the Fixed 
Stars, deduced from observation, and the application of this determina- 
tion to confirm the conclusions relative to the parallaxes of certain Fixed 
Stars. Read to the Royal Irish Academy, April 1. 1822. — On the North 
Polar distances of the principal Fixed Stars. Read to the Royal Society 
December 18. 1823. — ^Remarks on the Parallax of « Zyr<r. Read to the 
Royal Society March 11. 1824. — ^Results of the application of Captain 
Kater's Floatmg Collimater to the Astronomical Circle at the Ofoeerva^ 
tory of Trinity College, Dublin, and remarks relative to the results. Read 
to the Royal Society April 27. 1826. 

He also published an elemental work. Elements of Astronomy, in 181 3^ 
and 1819, which was the class-book of his course in Dublin. Each line 
beams with astronomy, whether it regards calculation or observation. 

After having enumerated so many works on astronomy and 
pure mathematics, it would have been interesting to have added 
to this long list the titles of various papers on Botany and Le* 
gislation. I have been informed that Dr Brinkley took a deep 
interest in these sciences, and prosecuted them with success; 
but I have not had time to examine, if, in the Transactions of 
any of the Societies, there is any of his botanical descriptions, or 
any of his discussions upon legifilation. 
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Eruptions of the Volcano qftlie Cotiguinaf in Nicaragua. Com- 
municated by Colonel Juak Galinikx* 

Bio MoPAir, April 18. 1835. 

Sir, — One of the most stupendous convulsions of the globe 
ever known in this hemisphere took place last January, on the 
eruption of the volcano of Cosiguina. This volcano is situated 
in Nicaragua, one of the states of central America, and stands 
near the eastern promontory of the bay of Concbagua, separating 
the waters of the gulf from the Pacific. I can give no more 
faithful or vivid description of its appearance and effects, in the 
immediate vicinity, than the following translation of a report, 
dated January S9> from the Commandant of Union, a sea-port 
situated on the western shore of the bay of Conchagua, and the 
nearest place of any consequence to the volcano. 

" On the ^Oth inst., day having dawned with usual serenity, 
at eight o'clock, towards the S. £., a dense cloud was perceiv- 
ed of a pyramidal figure, preceded by a rumbling noise, and it 
continued rising until it covered the sun, at which elevatioDi. 
about ten, it separated to the north and south, accompanied by 
thunder and lightning. The cloud finally covered the whole- 
firmament about eleven, and enveloped every thing in the great- 
est darkness, so that the nearest objects were imperceptible. The 
melancholy howling of beasts, the flocks of birds of all spe-^ 
cics that came to seek, as it were, an asylum amongst men, the 
terror which assailed the latter, the cries of women and children, 
and the uncertainty of the issue of so rare a phenomenon-— 
every thing combined to overcome the stoutest soul, and fill ii 
with apprehension ; and the more so when, at four p. m., the 
earth began' to quake, and continued in a perpetual undula-^ 
tion, which gradually increased. This was followed by a shower 
of phosphoric sand, which lasted till eight o'clock T. M. on the 
same day, when there began falling a heavy and fine powder 
like flour. The thunder and lightning continued the whole 
night and the following day (the Slst) ; and at eight minutes 
past three o'clock p.m. there was a long and violent eartb- 

* Sllliman*8 Jonrna), July 1835. 
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quake, that many men, who were walking in a penitential pro- 
cession, were thrown down* The darkness lasted forty-three 
hours, making it indispensable for every one to carry a light, 
and even these were not sufficient to see cleanly with. On the 
SSd, it was somewhat less dark, although the sun was not visi- 
ble ; and, towards the morning of the 28d, the tremendously 
loud thunder claps were heard in succession, like the firing of 
pieces of artillery of the largest calibre, and this fresh occurrence 
was accompanied by increased showers of dust. From day dawn 
of the 28d until ten o^clock a. m., a dim light only served to 
riicw the most melancholy spectacle* The streets, which, from 
the rocky nature of the soil, are full of inequalities and stones, 
appeared quite level, being covered with dust. Men, women, 
and children were so disfigured, that it was not easy to recog 
nise any one except by the sound of their vcnces or other cir- 
cumstances* Houses and trees, not to be distinguished through 
the dust which covered them, had the most horrible appearance. 
Yet, in spite of these appalling sights, they were preferable to 
the darkness into which we were again plunged from after the 
said hour of ten, as during the preceding days. Tlie general 
distress, which had been assuaged, was renewed, and although 
leaving the plate was attended by imminent peril from the wild 
beasts that had sallied from the forests and sought the towns 
and highroads, as happened in the neighbouring village of Con- 
chagua and this town, into which tigers thrust themselves, yet 
BBOihef terror was superior, and more than half the inhabitants 
of Union emigrated on foot, abandoning their houses, well per- 
suaded that they should never return to them, since they pro- 
gnosticated the total destruction of the town, and fied with dis 
may for refuge to the mountains. 

, . ** At half-past three on the morning of the S4th, the moon 
ttnd a few stars were visible, as if through a curtain, and the 
day was dear, although the sun could not be seen, since the dust 
eontinu^ folliag, having covered the ground all round about to 
a thiekncst of five inches. The SSch and S6th were like the 
44th, with frequent though not violent earthquakes. 

** The cauee of all this has been the volcano of Co«guina, 
^bwh burst out on the SHHh. I am also informed, that, on die 
island of Tigre, in thfit direction, the showers of the ^Ist were 
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of pmnice^stones, of the size of a pea, and some even as large 
as a hen's egg. The earth quaked there more than here ; but 
no houses or other edifices have been thrown down. Here 
there are many people with catarrhs, headachs, sore throats, 
and pectoral affections, resulting doubtless from the dust Se- 
veral persons are senouslv unwell, and yesterday a girl of seven 
years old died> with symptoms of an inflammatory sore throat 
Flo<^s of birds are found dead, lying on the roads and floating 
on the sea. The showers of dust lasted till the S7th.^ 

The following is an extract from a letter of my own, dated 
February 7th : — ^^ Still in total ignorance respecting the fdaoeof 
the supposed volcanic eruptions of last month, I can only stale 
my own former mistakad conjectures respecting them and others 
of the same class, to which they gave rise throughout Central 
America. Near Salama, the chief place of Verapas, being on 
the road from Guatemala to the port of Isabal, I distinctly heard, 
on the night between the 16th and 17th of January, continued 
nmes, similar to those always produced by volcanic eruptions ; 
however, there was something peculiar in these sounds, often re^ 
sembling the discharge of single large guns. 

« On the night of the 2Sd I was sleepng on the banks of the 
Polocbic, about sixteen leagues before arriving at IsabaL I 
suppose that near eleven oVlock the apparent firing began ; the 
guns were heard at regular intervals. Bodi myself and all my 
men had been constantly accustomed, during our whole lives, to 
bear volcanic eruptions in aU parts of Central America, yet fior 
some hours we were every one without a doubt that the noise was 
produced by artillery, and that it proceeded from the direction of 
Isabal. I could not but conclude that an action was taidng place 
m that port. I then ifgain reflecting on the improbability of such 
an event, raised a conjecture that the commandant, in som^ extra- 
ordinary state of inebriation, was oekbrating his installation, bis 
birth-day , or some otberevent I skimberad and pondered on, stUl 
more completriy puzzled by the long ooatinuance of the firing. 
Towards day-%ht oenably the noise was confused, and more 
resembling ordinary volcanic eruptions ; yet I resumed my boat 
journey down the river with considerable doubu on my mind, 
and the flrst canoe I met coooing up the river, I ordered to be 
^bbliquely questieaad as to the state •of Isabal, and tho«|gb 4^e 
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appearance of tlie men in it was that of fishermen, I had some 
ideas that they were soldiers in disguise, and that arms were coxk 
eealed in the bottom of the boat. Other travellers, however, 
wbsequently dispelled all my doubts. 

^^ I observed nothing remarkable in the atmosphere or ap- 
pearance of the night of the S2d, an^ no ashes such as I havje 
.since heard fell in other places ; neither were ashes seen in Isa- 
bal, and the inhabitants there supposed a volcanic eruption had 
taken place in some mountain to their south. In Omoa they 
bad the same idea. In Trugillo showers of ashes fell, and they 
supposed there that the sound proceeded from some mountaias 
due south of them. 

^^ In San Salvador, the federal city, the eruption was sup- 
'posed to have been of the volcano of San Vicento, a day ^s jour- 
qey to the east ; the heart of the indigo country was said to be 
destroyed, and forty thousand inhabitants to have perished. Sub- 
Isequent accounts have shewn the fallacy of all these conjectures. 
^^In Leon, the capital of Nicaragua, the noise oLthe night qf 
-the SSd was accompanied by a violent earthquake. The fol- 
lowing day was dark, and the ashes that fell formed a layer nine 
inches thick. However, the loss of seven lives, and the ruin of 
two farms in the immediate neighbourhood of the volcano^ have 
been the only damage done by it in that state. Persons at some 
distance from Quesaltenango, supposed the eruption proceeded 
from the volcano near that city. The noise in that direction is 
known to have been heard as far as Oajaca. 

'C At the port of Balize, in the Bay of Honduras, the British 
authorities there were doubtful whether the firing of the night 
of the SSd proceeded from a man-of-war in distress, or a navitl 
action ; in the case of the first, the superintendent ordered th^e 
guns of the fort to answer. In the interior of the settlement of 
Balize, the inhabitants universally believed that it was myself 
attacking their port with a Central American force. 

*^ At Peten, to the westward of Balice, it was likewise sup- 
posed to be myself at the head of an independent insurrection in 
the British settlement. 

^* At Kingston, and other southern ports of Jamaica, where 
the sound was heard, it was supposed to proceed from the Bri- 
tish man-of-war Fly, cast on the Pedro bank. However, the 
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ftsihes which subsequently fell^ convinced the observers in J»^ 
maica that a volcano was the origin. 

*^ At Santamartha, in New Grenada, it was supposed to be 
.the firing of the same yessel in distress. The noise was heard 
«a fiur as Bogota. Captain M^Quay, who oMnmanded the Fly, 
was in the harbour of Carthagena, and accompanied the goveiv 

-nor of that part in a reoonnoissance, both fearing that the 6ring 
proceeded from some vessel in want of succour. Finally, every- 
where the ncnse was supposed to proceed from the immediate vi- 
cinity. 

<* In addition to the above, an official communication from the 
city of Nacaoroe, describes the pyramidal cloud on the summit 
of Coaguina at half-past six a. m. It seemed of many hues and 
great density, and at scxne height separated into two parts, o9e 
spreading over the summit of Conchagua, and the other towards 

^ the peak of Perspire. Here the ground and buildings were eg- 
Vcred to the depth of seven or ei^t inches with fine dust aod 
coarse sand, in which were found birds of all kinds suffocated. 

;Some quadrupeds from the forest sought shdter in the town, 

>and the rivers, filled with the volcanic substances, cast upon tlieir 
shores an innumerable quantity of fishes in a torpid dtate, aad 
some dead. 

^ ^< A letter from Omoa speaks of the earthquakes and of seveii> 

- ral eruptions, by which were wholly submerged three large towns 
and several petty villages, with part of the ports of St Miguel 
and St Salvadore. Five of the eruptions had continued fbr 
eight days, and scattered rocks, stones, and cinders in all diret> 
tk>ns, to the distance of sixty leagues. One of them burst forth 
within twenty miles of Truxillo, and another occurred ne^ 
Balize.''* 

- ' The volcanic agency seems to have operated on an extensile 
scale, and to have had vent in a great number of places^ and 
the country from Bogota about 4^? N., T*"" IV W., through- 
out the whole isthmus, certainly as far north as Balize (more 
than one thousand miles) was convulsed or aflected by the con- 
cussion. 

♦The terror of the inhabiUnts at Alencho (anticipating tiie approadkof 
the last day) was so great, that 800 of those who Uved in a state of comii* 
. binage were aMrrtod at once. 
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On the Nature qfihe Light ofCometa. • 

* 

At the meeting of the Academy of SoiefkoeSy 96di October 
' 1685, M* Arago continned his aceount of the pb]rBtcal>change8 
observed in Halley^s comet. 

The weather has proved unfavoondUe ; a clouded aky , 'ior se- 
veral sucoesfflve days, haviqg completely CDDcealed that body 
from observation. It has therrfore been impoasiUe, from tbe 
observations made at Paris, to determine the question, by what 
kind of transformation the nebokniB matter has paasedfoom one 
state of agglomeration to another* To settle jdiis point, it will 
be necessary to have recourse to the obaervadons wMcfa^ it is to 
be hoped, have been made in other places. 

It was mentioned in a precedmg aoootwt, that mk Tbmndi^ 
the ISth October, a lunrinooB sector was visible in a certttn part 
of the head of Halley^s comet ; that oo tbe daj following this 
sector had disappeared, and that a more brilBaBt one, anore opea 
and of greater longitudinal extent, was formed in another place ; 
that this seoond sector was observed on tbe 17th, when it ap- 
peared less bright, and on the 18th its weakness had decidedly 
increased. Since that time tbe comet continued coBoealed till 
the Slst. On that day, at 6} h. three distinct sectors were vi« 
siUein the nebubnty. Of these, the weakest and least dis- 
tinctly defined, was situated on the prolongation of the tail. 
On the 2Sd October all traces of these sectors had disappeared. 
The comet had then undergone such a change, — tbe nucleus, 
which bad hitherto been brilliant and well defined^ having be- 
come so large and diffuse, that the observer could scarcely be- 
lieve in the reality of such a sudden and important aheratioDi 
until he had satisfied himself that the appearance was ma/t oc- 
casioned by moistuie on the glasses (^ his instrument Thenu- 
dens perhaps still occupied, as on farBser days, the centre of the 
nrfMilosi^ ; but the eastern r^jioa c^ this nebubnty was ctf- 
tainly much less bright than the opposite part. 

From the first appearance of this comet, M. Arago had pcMat- 
^doatafAoiometrical method, which, if properly applied, seem- 
^ Co aifct d certain means of determining whether these stars 
borrow their light horn the sun, or are luminous in i 
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This method had this peculiarity^ that it was not requisite, in 
■order to apply it, that the volume of the comet should continue 
-constant ; it was sufficient that the changes should take place with 
a certain degree of regularity. In this respect, however, Hal- 
ley's comet proved an exception to the generality of cases ; the 
fariatioiis in its intensity were so sudden, tmexpected, and eo- 
oentric, that it wotdd foe ra^ to attempt to deduce any precise 
inferences from observations which, in ordinary circumstances, 
ivould certainly decide the point in question* On this occasion, 
-therefore, M. An^ abandoned the idea ; but, at the same 
time, be tried to scdve the problem by means of the properties 
«f pcrfarised light. A few brief explanations will be sufficient 
to make this latter mode of investigation understood. 

AH direct light constantly divides itself into two pencils of 
the same intenmty, when it traverses a crystal possesang the 
power of double refraction ; reflected light gives, on Hie con- 
trary, in certain positions of the crystal through which it is 
made to pass, two images of unequal intensity, provided, how- 
evw, the angle of reflection is not 90". Theoretically speaking, 
nothing tiien can appear nK)re nmple than to distinguish b^ 
tween direct light and that which is reflected ; but in reality it 
is not found to be so ; for in many bodies under certain angles, 
and in others under every possible angle, the difference in the 
intenaty of the two images cannot be appreciated by our senses. 
It is necessary to add, that the rays regtdarly reflected, change 
their nature (became polarised) in the act of reflection ; while 
those, on the contrary, which, after being absorbed, so to speak, 
into the substance of bodies, rendering these bodies visible in all 
-directions, preserve with the direct light, the property of always 
giving two images very nearly equal. Finally, it is to be observed, 
tiiat in the greater number of cases, and particularly in relation 
to the heavenly bodies, the regubrly reflected li^ which 
feaches our eye, is such a small portba c^ the entire light, that 
it 18 hardly to be expected that the disnmilarity will be per- 
ceived between the two portions of the divided pencils. By 
tinng various precautions, the detail of which in this place would 
be without interest, M. Arago, however, always 8»oceeded in 
discerning a slight difference of intensity between the two images 
of the brilliant comet of 1819^ 
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It has just been stated, that the difierenoe of the two inijage^ 
in the cosiet of 1819> was very slight ; but although M. Arago'*8 
observations were confirmed by those of MM. Humboldt, Bou> 
vard and Mathieu, it was still desirable that the result, fraught 
with such important consequences to astronomy, should not de- 
pend solely on a fugitive inequality of splendour. Errors <^ 
this nature, as every one is aware, are found in the works of the 
most celebrated natural philosophers. 

M. Arago therefore modified his first apparatus in such a 
manner as to change the inequality of the images into a dissimi- 
larity of colour. Thus, instead of a strong or weak image, he 
produced, in certain positions, a red and a green one ; and in 
other positions, a yellow or a violet image, and all the other 
prismatic colours in succesuon. We shall not now speak of ex- 
periments, by means of which it has been ascertained that very 
slight difierences in inten»ty are less easily distingoished than 
similar differences in colour ; but every one will admit the jus- 
tice of the assertion, that difference in colour is a phenomenon 
quite unequivocal, and leaving no doubt on the mind, while a 
slight inequality of splendour is very far from desen^ing that 
^liaracter. 

On the 23d October, M. Arago, having applied his new iq>- 
paratus to the observation of Halley'^s comet, immediately saw 
two images, presenting the complementary colours, one of them 
red, the other green. By turning the instrument half round, 
the red image become green, and vice versa. The light of the 
star, therefore, at least the whole of it, is not composed of rays 
possessing the property of direct light, but consists of that which 
is polarised or reflected specularly, that is, to speak definitively, 
ijfUglit derivedji'om tJie sun. 

MM. Bouvard, Mathieu, and Eugene Bouvard, an astrono- 
mical pupil in the observatory, have repeated the experiment just 
described, with precisely the same result. <* I should be over 
juu*upulous,^ adds M. Arago in the close of his verbal commu- 
nication, *^ not to be gratified with the testimonies I have cited, 
and I trust that they will contribute to cause the result of my 
observations to be adopted; viz. that comet3, as well as planets, 
derive their light from the sun.**^ 
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Report respecting the Statistical Researches of Dr Cifiale ofi 
Calculous Affections, made to the Academie des Sciences, by 
Messrs Poison, Dulong, Labrey and Double* October 
5. 1885. 

The report of these able men to the learned Academy on this 
important subject cannot be regarded \»ith indifference by any of 
our readers, and we shall therefore now present them with such 
an abridgment as shall be free from professional technicalities, and 
will be generally intoresting. 

Calculous diseases, the Commissioners remark, are amongst 
the most intolerable that harass the human race, and more espe- 
cially the life of man. Independent of the pains and dangers 
of the malady, and its cure, there are bendes certain moral sen. 
sations, and grievous mental trials, which are inseparable from 
it, and which greatly increase the wretchedness of the sufferer. 
The work of M. Civiale on this subject, of which we have now 
to give an account, applies iht method of calculation to many 
of the questions involved in its discussion. 

As elements of his researches, M. Civiale has collected, with 
infinite trouble and care, a great number of tables drawn up in 
the midst of different populations, in large towns, and from the 
records of the greatest hospitals in Europe. The analysis of these 
tables has supplied him with the means of confirming or cot* 
recting, by the help of numerical data, many of the general pa- 
thological results deduced from the most precise dinical obser- 
vation. We shall state some of these to the Academy, that it may 
the better appreciate the important labours of M. Civiale. 

Up to the present time, it has been a prevailing opinion, that, 
in certain families, the parents communicate to their children a 
predisposition to this class of complaints ; in a word, that it wai 
hereditary. Now, upon this point, it is true that a very great 
number of facts attest that the children of such parents have, in 
their turn, been attacked by stone ; but the facts in' this list are 
met with yet more numerous ones in the opposite category. In 
the former case, toa^ there is. this additional consideration, that 
the disease has attncked t!ic children when they were placed in 
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the same circumstances as their parents or forefathers ; and this is 
wholly distinct from any hereditary taint. But in addition to the 
result from these considerations, it would be necessary, on a grea(t 
scale, to ascertain the relative proportion of those who have been 
affected, after their progenitors, and those attacked without this 
condition ; but sufficient facts have not yet been supplied for 
this proof. 

It has been long known that stone in the bladder is much less 
frequent in women than in men. In women, too, the proqpect 
of success itom operation is much greater. The result of the 
numerical data on this point, go to prove that in an equal num- 
ber of operations, there is a half less of men than women 
recover. 

An extensive study of the numy causes which are s^ud to be 
capable of producing the stone, throws discredit upon number- 
less current assertions rtspecting the influence of certain viands 
and beverages which have been regarded as capable of induc- 
ing the malady. All still qipears to be doubt and obscurity on 
this point. 

With regard to the principal periods <^ life at which these 
diseases more especially assail, the numerical reports bear that 
more than the half occur in those who are under fourteen years 
of age. Pouteau states, that in the hospitals of Lyons, seven or 
^ht children are cut for one adult. This proportion, however, 
is not true in all ^tuations. Whilst it is quite true respecting 
Wurteniberg, the mountains of Lorraine and Barrois, for the 
southern aspect of the Alps, and of some counties of England, 
&C. it seems, on the contrary, that in other localities, and, for 
example, in very hot and very cold countries, adults and old 
men are most exposed to the affection. To this it should be 
added, that children thus attacked belong alnaost exclusively 
to the indigent classes of the community, whilst no such pecu- 
liarity is found with adults and the aged. 

If these tables be exammed regarding the different proftssums 
and occupations of social life, which either promote or oppose 
the development of these complaints, it will be found they afford 
no explicit instruction, nor conclusive result. They, on the other 
hand, shew that they are encountered nearly equally amongst 
individuals belonging to all conditions, and that in the ratio of 
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the relative proportions of the different professions. It is true 
there are many more in the indigent classes ; but this is partly 
owing to these classes being much the most numerous, and part* 
ly because unhappily also, all the ills of life, and especially dis- 
eases, weigh most heavily upon them. 

M. Civiale has arrived at nearly the same conclusions with 
regard to the influence of climate. Stone has been obsejrved 
nearly equally in all countries. The contrary assertions, so of- 
ten made, are the result of exag^ration and error. It is true 
that many circumstances, either unobserved or inaccurate, have 
contributed to propagate this error. If, from any circumstance, 
general attention was more especisilly directed to a particular 
disease, this is enough apparently to increase the number of in- 
stances. Thus, for example, during the life of the eminent 
lithotomist Row, it might be supposed that stone was a very 
common complaint in Holland, from the many operations which 
were then performed at Amsterdam. But after the death of 
Bow, the number speedily diminished to one>half, and the num- 
ber is now reduced to one-third. 

Many other equally curious practical conclusions might be 
drawn from these tables. The calculous matter which collects 
under the influence of a catarrhus vesicae, or other chronic aSec^ 
tion, is usually composed of phosphate of lime, or ammoniacal 
magnesian phosphate. At the same time, it is not to be over- 
looked that calculi, in their turn, equally give rise to the above 
complaints. Relapses are very common, whatever method of 
relief has been employed. This fact was well known before the 
introduction of hthotritis. They occur most frequently ih those 
who are troubled with a chronic affection. M. Civiale affirms, 
that all that class of diseases more speedily cease after Hthotritis, 
than after cutting ; and he adds, there is always more or less 
danger in repeat'mg the operation of cutting, whilst there is^ 
scarcely any in that of pulverizing. 

It is, however, especially a comparison of the different modes 
in which the calculi are treated and removed, that has engaged 
the attention of M. Civiale ; and it is this principal part of his 
work which merits the most attention. 

All the methods which have been successively employed against 
this cruel malady may be arranged, with sufficient accuracy, 
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under three general heads ; and each of these, though identical 
in their object, admit of various differences of procedure, which) 
however, we cannot enumerate here. Firsts It has been at- 
tempted, hitherto in vain, to dissolve the stone by the action of 
pretended lithontriptics, direct or indirect, general or local. Sdhf^ 
There are the different modes of extraction by cutting ; and, 
Sdb^ There is the bruising, in situ, by medianical means. The 
first of these M. Civiale has passed over nearly in silrace ; but 
not so the commissioners ; they wish to cherish and excite human 
ingenuity, and the advance of science; and remark, that be- 
tween the first thought of Albucasis, to whom is probably to be 
referred the original idea of breaking the stone, and this im- 
portant operation, now for the first time realized, and definitely 
inscribed in the annals of science and of art by Civiale, there 
dapsed first six centuries, then many a vain effort, then many 
a sarcasm, and much incredulity. But, notwithstanding, all this 
did not prevent the discovery. Who can say it will not be the 
safme with lithontriptics P 

M. Civiale institutes a comparison scdely between the cutting 
and the breaking method?. And in the past history of the art, 
many a time has the power of figures been invoked to appre- 
ciate the relative value of former methods, but with little or no 
benefit. The 4500 operations attributed to Fr^re Jacques ; the 
1547 of Raw; the SI 6 of Baseillac; the SIO of Lecat; the 
ISO of Pouteau, which have been used as basis on which to 
support the surpassing excellence of the methods employed by 
these several practitioners, are for the most part unautbenticated 
fitcts, devoid of details, and of value. More lately analogous 
calculations have been published. Of these we cite those oF 
Drs Marcet, Smith, Prout, and Ydloly, with which M. Ci- 
▼iaie is familiar ; but of these, likewise, it must be observed, 
Aat there is a want of sufiicient detail and of denrable pred- 
sion, and they will not even afford data by which to determine 
the numerical proportions of the mortality resulting from the 
operation. 

In this wcN-k, which we are charged to make known to the 
academy, M. Civiale has succeeded in collecting a total of more 
than 6000 facts, all supplied from the practice of the principal 
lir^g surgeons of Europe.^ The following are the general coo- 
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elusions which they supply : — Of the 5715 operations iot the 
stone he has analyzed^ he finds that 1141 have died ; 4478 have 
been completely cured, and in about a hundred, certain unplea- 
sant symptoms have remained. Thus, in the instance in whidi 
alone the results have been well ascertained, the mortality is 
about one-fifth for all ages. And here it should not be forgot* 
teU) that the half of these mdividuals have not attained thdr 
fourteenth year ; and it is well known that at this age the pro*> 
babiljties of cure are at least doubled. 

On the other hand, these same tables present a table of S07 
individuals operated upon by lithotrius, with only six deaths, 
although in the whole nun^ber there were not above two or three 
under the age of fourteen ; and this does not give one death up«* 
On every forty-two persons subjected to this operation. 

And to complete the demonstration of the superiority of litho*> 
tritis over lithotomy, we shall add, that ance the discovery of 
the former, among a very considerable number of surgeons who 
have been troubled with stone, scarcely one can be cited who 
has had recourse to lithotomy. All have been operated upon by 
lithotritis. 

But, in sound logic, as well as in good practice, it is not otl 
this footing that the discussion should now be placed. No one 
should now contend for the entire rejection of lithotomy, and the 
invariable substitution of lithotritis ; and it should be universal-* 
]y allowed that in a great number of cases the latter operatioa 
would be difiicult, dangerous, and impossible, and that, conse<« 
quently, in these lithotomy would be preferable, and even indis^' 
p^isable. The question, then, accurately stated, should stai^ 
thus : What are the path<dogical conditions in which lithotritts^ 
promises the greatest probability of success^ and, what the oir« 
cumstances in which it is necessary to have recourse to lithoto*,' 
my ? or in other terms, the formula is wanted for the respective 
indications of the two operations. 

The commissioners remark, that they are extremely happy ta 
have this occasion of expressing their sentiments upon the ap« 
]^ication of the doctrine of probabiliUes to the science of medi- 
cine. They add that it is espedally questions of this kind 
whkdi physicians should introduce into the Academic des Sciencetf 

yOh. XX. NO. XXXIX.-r-JA]M7ART 1836. H 
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as there they will ever assuredlj find jodges both attentive and 

Medicme, in it» extended stgntficatioii, the appropriate labours 
of which are diiBcult, tedious, without edat, and without gkny, 
has too often sought to allj itself with the prevailing popolff 
opinMns of the day. Thua at the present time there is an act* 
tesipl lo apply statistioB to a roiyority of the general questiom 
of thtrapenties^ But in this case statisticis are nothing else in 
truth hut an application of the cakahrtion of probabilities. In 
•tatislacs, in other words, the diferent attempts to appreciate 
fiieu numerically, the first beyond all other cares should be to 
lose s^t of man considered individually, and to r^ard him oiw 
ly as a iVactiim of his kind. He must be deprived of his indi- 
viduality, that we may arrive at the elimination of all that this 
individuality may aoddentalfy introduce into the question. In 
practical medicine, on the other hand, the problem is always in. 
dividual, and the fticts present themselves fbr solution only one 
by one. The phyncian has always to do solely with the perso* 
nality of hb patient, with a single individual with all his idio» 
syncrasies. For him generalities usually have nothing to do with 
the question. 

The commjssioners then point out a number of minute dp- 
eumstances, necessarily connected with medicine, which renders 
the application of its facts to the doctrine of probability extremei* 
ly difficult, if not impossible, for any practical result. They 
condude: — Calculation, in truth, cannot reach the minute d^ 
tails of combinatiooB which are so variable, when they are mul-r 
ti{ditd and complicated beyond a certam point When the ce- 
lebrated Mocgagni, with all the power of his genius, alike aMe 
to oollect facts, and to deduce from them the most judicious and 
juflt general conduaioas, remarked, N<m mumerandiB sedper^ 
pmdenda observatumuy^-^fiicts are not to be counted btU w^gh- 
edy — he energetically expressed one of the most important condf- 
tions of the doctrine of probability as applied to practical medi- 
cine. 

After these reflections the reporters add. We now hasten to 
bestow uponM. Civiale that tribute of justice and praise whidi 
he has dready often merited and obtained in the Academie ie$ 
Sciences. We have only now to add> that this new work will 
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furnish new proofs of the advantages presented in the majority 
of cases, by the substitution of an operation which is simple, 
easy, and free from great dangers, for another which is severe, 
alarming, and painful, and which, until the present time, consti- 
tuted the only relief which the art afforded. 



On Foot-marks qf Animals in Rocks. 

SirpFossD foot-marks of animals in rocks have been mentioned 
by authors firocn an early period. Appearances of this kind 
have been noticed in Ayrshire and Dumfriesshire in Scotland, 
and in England, by Mr Allies ; and Baron Humboldt and Pro- 
fessor Link have lately published the following observations on 
foot-marks of unknown animals in the variegated sandstone of 
Hildburghousen. 

HumbokU on Foot-marks of Animals in New Red SancL 
stone. — After a long absence, I venture to request the atten- 
tion of the Academy for a few moments to a geolo^cal fact, 
which is the more curious, inasmuch as it is connected with 
the great question of the epoch of the first appearance of the 
Mammiferae upon the surface of our planet It is now more 
than a year since^ in a new red sandstone formation (bunte 
sandstein)^ between the village of Hisberg and the town of Hild- 
burghausen, at the back of Thuringer Wald, the foot-marks of 
some great plantegrade animals were discovered, as having pass- 
ed across the surface of the rock while yet in a soft state. That 
distinguished naturalist M. Sickler, has had the merit 6[ first 
bringing these foot-marks into notice, in a letter which he ad- 
dressed to M. Blumenbach. There can be no doubt that this 
letter is by this time well known in France ; and it repi^sents 
the drawings of the imprints of the feet of som^ quadrupeds, re> 
garded as antediluvian. This drawing has been a second time 
engraved in the Archiv f&r Naturgesc^icbte of M. Wiegman 
(No. i. p. 127)9 the author of the beautiful Description of the 
Saurians of Mexico. The small size, and other imperfections, 
of M. Sickler^s engraving, gave origin to many doubts concern- 
iDg tbem ; many geologists tUnking that the forms of accidental 

hS 
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concretions, such as the muschelkalk and new red sandstone of- 
ten present, might have been taken for these marks in relief, 
moulded, so to speak, into the hollows of the imprints. These 
doubts, however, have disappeared from the minds of all those 
geologists who have seen the great stone, from ten to twelve feet 
long and from three to four broad, which has just been deposit- 
ed in the Mineralogical Museum of Berlin, and of which I now 
transmit a drawing, which has been most carefully executed un- 
der the direction of M. Wiess, superintendent of the museuir. 
That I might exhibit the phenomenon with the greater perspi- 
cuity, I have had the trace left by one animal alone drawn, out 
of a great many of those which had traversed the rock. Mr 
Weiss has distinguished among these animals, and among the 
smaller of them, as many as three or four different species. 
The route which these smaller ones followed, crosses almost at 
right angles, that of the great mammalia. This animal is 
especially remarkable for the inequality of the size of the an- 
terior and posterior extremities. All the marks represent five 
toes ; and the animal most probably belonged to the order Mnr- 
supialia. M. Wiegman has compared it to the Didelphis ; but 
the conformation of the toes of the posterior extremity differ 
considerably from the Didelphis, the kangarroo and wombat, 
which have one toe almost rudimental. At Berlin we have 
•the overlying rock, and, consequently, the foot-marks present 
themselves in relief. Those of the hind foot shew a foot which 
had been very fleshy. The animal appears to have supported 
the whole of its weight upon it ; its step appears to have been 
like that of the bear ; it has been a kind of amble, the small 
right anterior extremity is placed very regularly quite near to 
the right hind foot ; even in the fore feet the thumb is separat- 
ed from the four other toes, almost as in the quadrumana. The 
animal considerably resembles the form of the Phalangista, three 
species of which, of very large dimensions, are in the Museum 
of Leyden. It is for zoologists to determine whether the ani- 
mal is one of the Phalangista, or if it approximates the Loris ; 
my opinion can be of no importance. M. Sickler has found the 
prints of the hind feet from twelve to thirteen inches long. In 
another fragment of the rock in the Berlin Museum, the toes 
appear more slender. I have caused this xrark to be drawn sc- 
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parately. It may perhaps be thought interesting to preserve 
bath drawings in the Jardin des Plantes. 

In the large draMnng of the foot-marks of Hildburghausen, it 
will be observed that sinuous concretions are here and there re- 
presented, of a serpentine form. The whole of the red sand- 
stone rock is covered with them as with a net-work ; and it has 
been thought that these were the vestiges of the plants on which 
the animal trod. But the very great number of these forms 
throws some doubt on this : perhaps these flattened and sinuous 
bands are only accidental concretions, the effect of the drying 
and of the contraction of the softer parts of the rock. As to the 
prints themselves which the animal has left in its course, a sin- 
gle glance at the drawing — the detached toe, directed three al- 
ternate times towards the right and then towards the left, the 
juxtaposition of the large and small extremities, and the straight 
forward direction of the footmarks — appear to remove all uncer- 
tainty. Up to the present time this phenomenon, of the foot- 
marks of an animal in a rock which was not yet hardened, has 
only presented itself once to the notice of geologists. I speak 
not of the prints of Adam's feet ! nor of those of Buddha ! in 
the island of Ceylon, nor of those of some of the early mission- 
aries which were pointed out to my notice in the Cordilleras of 
the New World. I allude here, not to what concerns the fables^ 
of geology, but to facts which have been accurately observed— 
the foot-marks of tortoises, our acquaintance with which is due 
to the sagacity of Dr Buckland. (Edin Trans. voL ii. p. 194.) 
What gives an especial importance to the phenomenon I have 
ventured to submit to the judgment of geologists is, the place 
which the new red sandstone formation occupies in the chrono- 
logical series of secondary rocks. 

Some of us may still remember the astonishment which the 
existence of one of the Delphides, in the Stonefield slates of the * 
Jura or oolite formation, occasioned to the greatest and most il- 
lustrious inquirer into Nature's laws. The ketiper and muschd- 
kalk formations, and that of the new red sandstone, are .placed 
under the oolites ; and the mammalia of Hessberg, which is the 
subject of this note, belongs to the new red sandstone. I am 
aware that some geologists have been tempted to attribute these* 
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imprints to the saurians of the ancient world ; but the plump 
fonn of the sole of its feet, and the character of the gait of cro- 
codiles, which I have observed so often on the shores of the 
Orinoco, are wholly opposed to this hypothesis; and at the 
epoch of the monocotyledons of the coal formation, vast islands 
of it were dry, and might easily have afforded nourishment to 
the mammalia. 

Professor Link has lately published a notice regarding the 
Hildburghausen fbot-marks, but he suspects them to be impres- 
sions of amphibious animals^ not of quadrupeds, as mentioned 
by Humboldt. 

The plain of Hildburghausen, says Link, situated at the foot 
of the mountains of Thuringia, is formed of variegated sand- 
stone, sometimes rising into little hills. This sandstone is em^ 
plpyed for building, and it was in a quarry dug to obtain it, that a 
master, mason named Wenzer, first noticed, about a year since^ 
some impressions which appeared to be of an unusual descrip- 
tion. He mentioned the drcunutance to M. Sickler, who pub* 
liahed a description of them, with figures, in a letter to M. Blu- 
maibach. This letter appeared in the month of January in the 
same year, consequently a very short time after the discovery. 
Since that period, marks have been found in four quarries, near- 
ly a league distant from each other, the last of them near the 
town of Hildburghausen. M. Weiss of Berlin and myself vi- 
sited three of these quarries in the month of August of the pre. 
sent year, and have seen all the stones with foot-marks, which 
have been collected in the bouse of M. Wenzer and at Hild- 
burghausen. The following is the appearance of these marks. 

Immediately beneath the surface of the soil, there are alter- 
nating beds of aaodatone and clay, usually about ten feet in 
thickness. After the removal of these beds, which do not afford 
stone fit for building, we come to a bed of more indurated sand- 
stone, not exceeding half a foot in thickness, resting on a bed of 
day, the thickness of which is very variable. At first nothing 
extraordinary is seen on this bed, unless that it presents very 
Uw fissures, and seems to be of a single piece. It is necessary 
to remove pieces of it, and turn them over, in order to discover 
the marks. They are always on the under side of the bed, and 
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m greftt abundance. On caunng two portions of the ttoM to 
be remoyed at hazard, we found very diatioct marks on the 
under aide of both. They are not imprtaeedt but rather form 
knobs or nuclei, for they project from the surface in proportions 
varjring from half an inch to three inches. 

It is sometimes necessary to free the stone firom the soft ad» 
herii^ ciay, before a distmct view of the marks can be obtained^ 
It is always the under side of the foot that is seen. The animal 
must therefore have made the impression in the clay, (probaUy 
when the surfisce was a marsh) ; a torrent of sand, s m p en d ed in 
water, had then run over it, and covering all the country, in* 
rinuated itself into the impressions. In this way, when the sand 
became indurated, the eandstone fiEMrmed in the impressions must 
needs have adhered to the ujqper bed, and produced upon it 
these projecting marks. It is on this bed alone that these marks 
are found ; they have never been observed either in the super- 
incumbent sandstone, nor in any of the inferior beds of smd* 
stone which have been quarried* 

It is easy to distinguish the feet of four diferent species of 
animals, but I shall only speak oi the most common kind, of 
which I have seen nearly a hundred. 

Two fieet are always found alike; a lai|;er hinder one about 
six inches in length, and a fore one about one4ialf that siae. 
They have five toes. The thumb is remote from the others, 
and forms nearly a right angle with them. The two thumbs of 
one pair of feet are always directed to the same side, but the 
thumbs of the following pair are directed to the opposite tide ; 
the animal must therefore have walked with an ambling gait* 
An extraordinary fact is, that the pairs of feet follow each other 
in a straight line, so that these creatures may be said to have 
walked enJimchcmL 

M. Weigmami, who has examined the stone bearing these 
marks, brought to Berlin by M. Weiss in the month of May, 
and who has given a notice of them in his Journal of Natural 
History, refers the animals which produced them to the class of 
Hammiferse; but M. le Com^tB de Munster places them in the 
dass Amphibia. The latter opinion appears to me to be pre- 
ferable to the other. All the mammifenr with a thumb remote 



Digitized by VjOOQ IC 



184 On the Foot-marks ofAninuds in Rocks. 

from the other divisions of the foot are plantigrade; and in this 
instance, not the slightest vestige of a tarsus h visible, even in 
places where the animal appears to have slipped. The batra- 
dans have very frequently the thumb remote from the other 
divisions, without any conspicuous tarsus, and the anterior feet 
are sometimes much smaller than the hinder ones. Salamanders 
walk with an amble, and if none of the batracians walk en 
Jtmckcmt^ that mode of progression is exemplified in cameleons, 
not only on trees, but likewise on land. Such are the reasons 
which have led me to believe, that the animals in question 
were other batracians or gigantic saurians. 

No one who has examined these marks, particularly 't;^ ^v, 
will ever conceive them to be concretions or htsus naturce^ which 
might have imposed upon naturalists. The toes often well cha- 
racterized by the appearance of the joints — the anterior feet al- 
ways smaller than the hinder ones — the thumb remote from the 
other fingers, directed sometimes to one side, sometimes to ano- 
ther, according to an invariable rule — and all these appearances 
found alike in four quarries considerably distant from each 
other, render it impossible that these impressions could be pro- 
duced by chance. 

But there are other impressions on the same stone of a more 
doubtful character. One frequently meets with a net of large 
quadrangular meshes of rounded threads, the projection of which 
above the surface of the stone is about half an inch. Naturalists 
have regarded these as crevices which have been filled with sand, 
vx the same manner as the foot-prints. The regularity of the 
meshes, however, the nearly straight threads of the net, and the 
almost uniform thickness of these threads, do not conform to 
the idea of rents or crevices. They may be compared to roots, 
or rather rhizomes, such as those of the Acorns calamus^ which 
creep on the surface of marshes, which, when decayed, would 
leave marks which would subsequently become filled with sand. 
But it has been objected that those roots do not present true 
anastomoses, such as are observed in this net-work. This is 
tf ue ; but I lately sa,w the roots of a Taa:us in the botanical 
gallery of the Museum of Natural History, the branches of 
which are naturally grafted into each other, in such a manner as 
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to form the meshes of a net. May not what has happened tft 
this instance by chance, have once existed as a general rule in 
the case of certain vegetables of the primitive world ? 

Professor Haiismann, in a paper read before the Gottingeli 
Society, announces the discovery of numerous foot-marks of 
deer, and also of a quadruped with undivided hoofs, in the t«u 
vertine or old calcareous tuffa which occurs around Gottingen* 
In the same remarkable deposit there have been found numerous 
bones of deer, of small glirine animals, and also of feline species. 
River shells occur in the tuffa, and, what is worthy of particular 
notice, also fragments of ancient German clay urns, in which 
ashes have been found. 



Memoir entitled^ " ReBearches on the Strticture and Origin of 
Mount Etna,^'' By M. L. Elie be Beaumokt. 

. TtiE chief object of this memoir is to make known, and te 
explain more exactly than has hitherto been done, the orogo^ 
phical ^^ accidens"^ which have modified the regularity of the py^ 
ramid of Etna. 

The author presented a map, four views, and a relief model 
of Etna, constructed in part from his own observations. It will 
be found, he remarks, that the map, the views, and especially the 
model in relief, correspond in a very small degree with the poetic 
image which Pindar has left us of Etna — the pillar of heaven. 
In the present memoir, the author endeavours to account for this 
drcumstance* 

The great eruptions of Etna, adds M. de Beaumont, cook 
ipence by shocks of earthquakes, by which the mountain is rent 
in meridional planes. The walls of the vents are separated by a 
greater or less space, — a space which sometimes amounts to a»> 
veral metres. The lava, which bubbles up in the central vent, 
at last almost always opens for itself a passage, by which it iows 
out laterally on the flanks of the volcano. 

When the eruption has ceased, the inferior part of each of the 
meridional rents remains filled with lava, which then produces m 
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vein. As to the upper part of the rent, situated above the point 
of the flowing out of the lava, it often becomes filled with sco- 
riae, or substances of '^eboulement.^ Some of these rents, how^ 
ever, have remained open. 

In the eruption of 18S^ the phenomenon of the meridiooid 
fractures manifested itself accompanied bj remarkable circum* 
stances; and the mass of Etna becaiiie completely ^^etoild^ 
A rent cut in two the platform of the Piano del Lago^ and 
changed the relative level of its two segments in such a manner 
as to produce at once a change of form more considerable thaa 
had resulted from the products of the erupUons of several age% 
which products do not rise higher than two metres round the 
foundation of the Toore del Filosqfb. This change of relative 
level shews that Etna does not repose on inmioveable founda- 
tions, and that the segments into which it is divided by the me- 
ridional rents are susceptible of a certain alteration of portion. 
The walk of ihe renu being separated, it it e^deot that the 
surface of the mountain must have been increased in dimensions, 
and this enlargement neceKarily supposes a tumeCaetion. The 
mountain has therefore been devated, and to an extent wluch 
might be easily calculated, if the breadth and length of the fii« 
sures were exactly known. This elevation is evidently very 
SDMdl, but even its existence is an important fisct 

In examining the nucleus qf EinOj the author has noticed a 
want of relation between the strocture of iHe layers and thar in- 
clination ; a fact diametrically opposed to that which we observe 
at the present day in all great currents of lava, whose form varies 
constantly with the amount of the inclination. According to 
our author, it is evident that those of the layers whose orij^nai 
inclination is changed, are those which at the present day are 
highly inclined ; and that those which are nearly horizontal have, 
en the contrary, nearly preserved, rdatively to the horison, their 
original position. 

The considerations, of which an analysis has just been pven, 
prove, says the author, in terminating his memoir, that the parts 
of the layers of the escarpments of the Valdd Bave which are 
highly indined, are no longer in the position in which they were 
originally formed. 
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The inclination which has been acquired by some parts of this 
system of beds, has not been a simple movement of pressure, or 
the effect of dislocations purely local ; but that of a tumefaction 
wfa{di, in elevating the whole mass of the central gibbosity, has 
communicated to the lateral portions an oscillatory movement. 

The " soulevemeni^ does not seem to have operated here with 
the same degree of shnplicity as in the localities where it has 
given rise to regular craters qfsoulevement^ such as that of the 
island of Palma, or the circular Walls of TenerifTe and the Somma. 
The effort which has elevated the gibbosity of Etna seems to 
have acted, not at one sole and central point, but in a straight 
line, represented by the axis of the ellipse, of which the south* 
em, northern, and eastern flanks of the Vol del Boroe form part ; 
and it appears to have acted unequally on different parts of this 
straight line, so th^t its western extremity, which corresponds to 
the present volcanic vent, has been elevated more than all the 
rest. A similar soulevement could not take place without rup- 
turing the masses so elevated, and the rents necessarily corres- 
ponded chiefly with the line of soulevement— either divergrog or 
radiating— of its extremities ; a circumstance which the memoir 
shews is m accordance with the phenomena as they actually occur. 

The elliptical amphilbeatre of the Vol del Bave presents, then, 
all the characters of an irregular crater qf soulevement It re- 
mains to be ascertained whether this ^soulevement^ was gradual, 
or was effected suddenly and at once. The latter supposition 
alone seems to the author to be admissible. The nearly perfect 
resemblance which exists between the ejected matters composing 
the nucleus of the central gibbosity and those which are pro- 
duced by Etna as the present day, leads to the belief that the 
volcanic fire acting at the present time is only the continuation 
of that which produced the ancient volcanic substances. For the 
fire not being extinct, if the ^ soulevement^ had been gradual, 
there would have been a continuity and entanglement of the an- 
cient and modem products; there would not have been that 
complete discordance of posiUon between them, which constitutes 
one of the most remarkable features of the structure of Etna.— » 
(Extracted from the Compte Rendu of the meeting of the Aca- 
demy of Sciences, held on Monday, 80th November 18S5.) 
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Phases qf the Annular Eclipse of the Sun, which will happen 
Sunday, May 16. 1886, cakulaied Jbr the Observatory g^ 
, Edinburgfi, Lai. 55° 5T 20" north. Long. 8° W 54" wesL 
By Mr Robrrt Treat Paine, of Boston, United States. 

The elements of the eclipse were computed from the lunar 
tables of Burckhardt, for every half hour, and from the solar 
tables of Carlini, corrected by Bessel, for every, hour, during 
the continuance of the eclipse on any part of the earth. The 
ellipticity of the earth was considered j^th, and the sum of the 
semi-diameters of the sun and moon reduced 5'" for irradiation 
and inflexion. This quantity appeared necessary from a great 
number of observations of the annular eclipse of February 12. 
1,831, and the total eclipse of November 30. 1834, made in the 
United States. But if this correction be rejected, the eclipse 
will begin earlier by 14'.4, and end later by 1^.5. 

The parallaxes of the moon in latitude and longitude were 
computed by the method of the altitude of the nonagesimal and 
the apparent distance of the moon therefrom, with the greatest 
care ; and no correction, however small, was neglected. 

Mean Solar Time at Edinburgh* 

h m f o / 

KcUpse begins Maj 16. 1836, 1 32 54.9, at 133 1ft from vertex to the right. 
Formation of the ring, . . 2 56 59.7 —167 16 
Apparent conjunction in the 

ecliptic, 2 58 59.0 

Keaiest approach of centres, 2 59 5.4 

Itupture of the ring, ...31 11.5 — 63 39 from vetex to the left. 

1^ of the eclipse, . . . . 4 19 8.3 —. 36 12 

Daration of the ring, • . • 4 11.8 
the eclipse, . . 2 46 13.4 

At the nearest approach 1 ( North limbs 73 '^70 

of the centres of the V distance of the •< Centres 22 .25 
Sun and Moon ) (South limbs 29 .20 

As the semi-diameters were equally reduced for irradiation, 
&c., a rejection of this correction will not affect the times of the 
formation and rupture of the ring; but, as has been already 
remarked, many observations of the central eclipses of February 
1831 and November 1834 shew this correcUon to be absolutely 
necessary. Robert Tbeat Paine. 
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Description of several New or Rare Plants which have lately 
Flowered in the Neighbourhood of Edinburgh^ chiefly in the 
Royal Botanic Garden. By Dr Geauam, Prof, of Botany.* 

Acacia tristis. 

A. trulis; stipulis setaceolspinescentibus, dedduis; phjllodiis luridis, 
falcatiis nervis duobus imequalibus, mar^e supenore recurvo ; pe- 
dunculis subsolitariis, cumque folio* longiore, ramuloque sulcalo, pu- 
berulis. 

Acacia tristis, Grah, Bot Mag. t^ 3. 420. 

DzscHiPTiox. — Shrub erect; branches drooping, puberulent, many-fur- 
rowed, when jounff green, afterwards brown. sApulet b'ke strong ricid 
stra^ht and spreading setie, which are at first green and flattened on the 
sides which are towards the phyllodium, soon becoming brown, and at 
last falling, lateral and free at the base. Phpllodia very shortly petioled, 
suberect, dark green, slightly fidcate, curvuig upwards except at the mu- 
cronated tip, which is more or less bent down, slightly pubescent, espe- 
cially when young, undulate, having a single sessile gland on the upper 
edge near the base ; middle rib tolerably conspicuous, oranching upon its 
lower side ; a &inter subsimple rib occurs between this and the upper 
edge, and rather more than half way to this last. Capiht/a solitaiy or 
very rarely in pairs, on solitary pubescent peduncles half the length of 
the phyllodium, and rising from the side or the bud in its axil ; many- 
flowered, flowers yellow. BraetecB greatly attei^uated at the bate, shortly 
so at the apex, marcescent* Calyx turbinate, S-toothed, teeth roundest 
and ciliated. CoroUa twice the length of the calyx, unequally 6-clefl, 
segments narrow. Stamens very numerous, twice as long as the corolla. 
Stple lateral, longer than the stamens. Germen oblongs slightly com- 
pressed, yellowish-green. 
This pknt was raised at the Royal Botanic Garden, Edinbuigh, from 
seeds communicated by the late Mr Fraser from New Holland, in 1828^ 
and flowered in the greenhouse in March 1835. Its nearest affinity is 
to A. undukUoy WiUd., but may be easily distinguished from this by its 
lurid not livelv green colour, by its phyllodia being longer, actually and 
relatively to the peduncle, by their peculiar nervation, by its more seta- 
ceous stipules, which are lateral, not inferior, and distinct, not coodescent 
at the base, bv its capitula being generally single, verv rarely in pairs, 
the reverse of what is observed in A. unduiata, m which also the flowers 
• are larger, with much more acuminated bractece. 
It is also, and perhaps quite as nearly, allied to A, armata, from which it 
is distinguished bv the smaller degree of hairiness of the branches, by. 
the pub^cent peauncles shorter tl^n the phyllodia, and by the nervation 
of these. In tne arrangement of the species, it ought to stand between 
A, undtUata and A* armaUu 
In the present state of our knowledge, these characters must be admitted 
as specific distinctions, but it is not at all improbable that we shall here- 
after be found to have very unduly multiplied species in this genus. In 
other genera, forms fiir more unlike than many of these are to each other, 
are known from their history in cultivation to be hybrids, or seedling 
varieties. The Acacia* are seldom raised from the seeds of cultivated 
plants ; and we have but an imperfect assurance that, in the wild state, 
they have not that mutability of form which occurs in other genera, and 
renders specific distinctions uncertain. These observations are parti- 
cularly forced upon me by the ^remarkable varieties of form which exist 
among the difierent specimens ul' Acacia oecipUns^ A. hngifolia^ A. strickiy 

* Tli« f(TCftt«r mnnber of U«e foUoving descriptions were put In typn sevn«l months aco. but 
ftom the crowded lUte of the Joonial, the publication hes been tirtpendcd (Ul now. 
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and especiallj A, vemicyhta, now in flower at the Botanic Gard^ both 
in the greenhouse and upon the open walL 
The spec&icname is deflcriptive of its drooping branches, and its duU greai 
colour, compared with its nearest allies, but was first suggested hy cir- 
cumstances entirely personal, under which I write the description. 

Cereus Napoleonis. 

C Napoleonis; ramis diffusis, repentibus, trianfl;ularibu8, ntrissime arti- 

culatis, repandis, tuberculis 4-5^pino8is, spinis rigidis patentibus. 
Cactus Napoleonis^ BmrL 

Cereus triaiu;uhHri8, ywx. mig or. Saht lljfek Oif, Allgemefaie Gsrtenzei^ 
tuog, 188£ 

Desceiptiok. — Stem much branched, branches diffused, rooting very dis- 
tantly jointed, light green, with three acute angles, and concare sides^ 
aneles tuberded, tubmles distant about 1 4 inch^ the interrening saaoe 
beuig sliofatly repand, tubervles with 4-5 rigid stellate pxicUea (about 
4| lines ^oiaal havina tumid bases. Flower (8 indies hng, aad, when 
fully expan(£ia, 6 inches across) ascending, tube (S inches kog, 10 lines 
broad) green, fUrrowed, with rounded ridffes between, haying a &w tri- 
angular subappressed, deep red scales^ gradually enlargii^ upward^ and 
passing into the straw-coloured Lmceobto-linear outer seginents <^ the 
perianth^ the inner segments of which are pure white, somewhat shorter, 
broader, spathulato-lanceolate, and crenate at the apex. Siamms nume- 
rous, yellow, declined, ascending at the apex, shorter than the perianth ; 
anthers erect, smalL Pittil subexserted ; stigma yellow, multifid. s^- 
ments subulate, spreading from their middle; style stout, cylindriciu, 
ascending. 

We received this plant firom Mr Mackay at Clapton about ten years ago. 
It has repeatedly formed buds, but no flowers baye expanded till now 
(September 1835). The flower expanded in the morning, and dosed to- 
wards the afternoon, is yery like to that of C. grandi/hrus^ and is sUi^tly, 
not very agreeably, perfumed. The far greater length of its joints^ 
their different form, and the shape of the edge between the tubercles, 
prevent me from considering it a variety of C. tr%an§ulaim, 

Cypella Drummondii. 

C* DrummondU; fbliis ensiformibus, plicatis; ladnils coroUse exterioribus 
obcordatis, interioribus naviculatis medio compressis, apice crenulaUs ; 
laciniis pistilli bifidis subulatis ; caule terete, foliia loogioribus. 

J}E»CRiprtoM,^ Tt^fon fasdcled, obconical, terminating in long apicesi, 
which pass into fibrous roots. Stem erect, round, flexuose, leafy, joints 
swollen. Leaves ensiform, plicate, distichous, Sorter than the stem, 
sheathing at the base. SpaAe 2-flowered, with an interposed lanceolate 
bractea, Divalvular; valves herbaceous, acute, unequal, the outer the 
smaller. PetRoele erect, bent at a right angle below the flower, shorter 
than the longer valve. Perkmffi rotate, O-partite, purple, yellow, with 
brown spots In the centre, the outer segments brora, obcordate^ with a 
small hairy point in the sinuosity, everywhere else glabrous; inner seg- 
ments rather more tban half the length of the outer, naviculate, crenulate 
at the apex, compressed laterally in the n\iddle, and there bright yellow, 
with a few purple spots. Stamens erect, opposite to the outer segments 
of the perianth ; filaments yery short ; anUiers erect, lobes divaricated 
at both extremities, connective broad, thin, retuse, and broadest in the 
upper edge ; poUefa gp^een, granules minute, oblong. Pistil longer than 
the stamens ; stigmata 3, bifid, segments subulate, reflected ; ^le tri- 
fluetrous, enlaiging towards the stigma ; germen green, 3^ded, infbrior. 

Bmbs of this very pretty species were received at the Botanic Garden, 
by Dr Neill at Canonmills, and by Bfr Cunningham in the nurseiy. 
Comely Bank, firom Mr Drummond in 1834. They were gathered at San 
Filipe. The plant flowered in the stove, in all these establishments, in 
July 1896. 
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The ptrttenlan rmrAng the death of the inde&tigable botanist and col- 
lector who greatR enriched our herbaria, and add^ this and many other 
plants lo our gardens, have not jet (July 1835) reached this country, but 
the &ct is known from letters received' by Dr Hooker, and the loss will 
bt exteBatrely felt. Ardent, unwearied, and intelligent, with a shdgu- 
krly diserfanlDating eye, and a constitutio** whidi seemed to defy cli- 
mate, fatigue^ and privatioD, no Indirkiual was ever better qualified than 
Drummond for the taak which be eothuaiastically undertook-.-tfae task 
of inTestigaUng and traaonitting to Europe the botanical treasnres of 
little known regions. BeAnre kt kit Scotland he would willingly have 
braved the dangers of the Oriaoca I entreated that be would not co there, 
knowing oeitauily that his ardent miad would immediatelv leaa him to 
neglect ordinary- moawiree of prectutioa, and that he would qidddj Ml 
a victim to hi* entkusiafim. £^eB hi a more tempe rat e dimate, he waa 
attacked with iBterB^ttcnt fever; but ahakinff thia eff, and leeoverinff 
from cholera, wUek was bui/ing all aroaad ktan, he lived tiU he passed 
to the low Utitude of Cuba, from which the first aocomit received has 
eonveyed inferroatistt of hie death. 

Epimedium diphyllum. 

£• di p k pBum i petioHa fiUfermibua^ didiotomis, raeemnm unikteralem 
gerentibus, genkulia tumidis pilosis, feliolo solitario in utroque ramo ; 
petalis plania. 
Ephnedium dij^yHnm, Ledd. Bot Cabinet lBd8. 
DzscaiPTiON.— Pfliotct all radical, numerous, filiform, dichotomous, sparing^ 
ly covered with spreading hairs, which are more abundant at the swollen 
joints, each branch supporting one leafet, one of the branches occasion- 
ally trifid, and supporting three leafets. Leafet (length IJ inch, breadth 
9 lines) about as long as the branch of the petiole, obliquely cordate^ 
above of lively green and glabrous, below glaucous and pubescent, about 
9-nerved, reticulate, distantly provided wiui bristle-shaped teeth. Many 
of the petioles barren, others having towards the top a swollen joint, 
from which a single raceme springs. The portion of the petiole abova 
this joint is equslin length to the branches of the barren petioled^ and 
its subdivisions half of that length. Peduncle longer than the leaf and 
the portion of the petiole above its origin, without nowers for about half 
its length (rarely one or two in its axil) above this having about four 
straight, slender, glabrous, secund pedicels (about half an inch long) 
men and slightlv swollen under the flower, the lower ones arising m 
ue axils of small brtieiem, which are awanting in the upper. Fknoers 
expancttng irregulariy along the rachis, white, eemuous, with four im- 
equal caducous slightly coloured and dotted bracteolse at the base. Se^ 
pale 4, laneeolatcMoblong, spreading. Petals 4, obovate, rather longer 
than the sepals, flat Stamens 4, siboixi half as long as the sepals ; anthers 
nearly sessile, oblong jellow. opening by a valve rolling upwards on each 
side ; connective green ; pollen granul^ minute, oblong, yellow. Pistil 
green, longer than the stamens ; stigma blunt, terroiniJ; style filiform ; 
germen obionff, gdbbous on the lower side, unilocular ; ovules several^ 
obovate, attadi^ to the dorsal suture. 
The petals (nectaries, Linn.) possess a form extremely unlike that which 
occurs in Epimedium alpmumf but the variation is precisely similar to that 
which occurs occasionally in Agwleaiaj and cannot form a generic dis- 
tinction, where the whole habit of the plant, and the structure of every 
part of fiructification, except the corolla, is precisely as in the common 
species. I have taken a different view of the petiole, and the origin of 
tne flowers, from that which is commonly received, but it seems to me 
the simplest, and that which best explains the appearances. This spa- 
des is a native of Japan. We received a plant at £dinburah from Ber« 
Bn in 1834. It flowered pretty freely in the greenhouse of the Botanic 
Garden early in spring. 1 do not find the hairiness of the petiole, ex- 
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ceptiug at the joints, uearlj as £^reat as is represented in the Botanical 
Cabinet. 

Fritillaria cuprea« 

F. cuprea ; floribus solitariis, segmentis nectario ovato, intemis lontfiori- 
bus, intus apicem versus parce pilosis ; foliis ovatis, amplexicauBbuSy 
acuminatis, erectis, sparsis, superioribus suboppositis. 

BxACRiPTiOK. — Tuber uvato-orbicular, about the size of a hazel nut, co- 
rered with decayed reticulated fibres. Stem (15 inches high in the spe- 
cimen described) erect, glabrous^ round, leafjr. Leaves (2 inches long, 44 
Unes broad at the base) somewhat glaucous^ ovate^ acuminate, stem clasp- 
ing, erect, scattered, excepting the upper pair, which are subopposite, 
many-nerved, the central nerve atronger, and keeled, in the axil of each 
kaf are two ovate tubers, divei^g a little at the apices, and covered 
with a yellowish reticulated membrane. Fhwert solitary, terminal, cam- 

rLulate, nodding. Perianth of six elliptical copper-coloured s^ments, 
two imbricat^ verticels, the inner the bngest, and having a few 
harsh spreading hairs on the upper half of the inner surfiuw towards the 
edges, the centre and the lower half being glabrous. The outer seg-* 
ments of the perianth somewhat pruinoseon the outside, all the segments 
yellow within, and the centre of their upper half wiUi an oblong copper- 
coloured mark, a little below which, on all the segments, is an ovate, nec- 
tariferous shallow pit. Stamens 6, about half as long as the inner seg- 
ments of the perianth ; filaments glabrous, subulate, slightly qnneading 
at the apex ; anthers erect, more than half as long as the filaments ; 
pollen white, granules minute, shining^ ovaL PistU rather shorter than 
the stamensji triquetrous, with three short, compressed, spreading seg- 
ments at its apex, along the inside of which are the linear stigmatic 
sbrfiices. 
This very gracefiil little plant flowered in a dose greenhouse in the nuraery 
of Mr Cunninj^am at Comely Bank, Edinburgh, in July 1835. He 
believes it was unported from Mexico. 

Gentiana quinqucflora* 

G. quinqu^/tora ; caule ramoso, alato; fioribus congesUs, terminalibus ; 
calycibus brevissimis, acutis ; corolla davata, quinquefida, ladniis aris- 
tatis, fiiuce nuda ; foliis amplexicaulibus, deltoideo-corditia^ 3.5^er* 
viis. 

.Oentiana quinqueflora, Pers. Synops. PL 1. 285. — SehuUes, Syst. Veget. 6 
150_£Mo^ Bot of S. CaKdi^na and Georgia, 1. 341 f^Torrep, ¥1 of 
Mid. and North. Sections of United SUtes, 288 P— Badr, Bot of North, 
and Middle SUtes, 239 ? 

Gentiana amarilloides, Pursh, FL Amer. Sept 1. 188.— iVuMa/^ Genera, 
1. 172. 

BEscaiPTiOK — Root annual, dichotomously branched. Stem (9-20 inches 
high) single, erect, square, winged, branched; branches decussating^ spread- 
ing. Leaves stem-clasninff, deUoideo^ordate, glabrous on both sides, palest 
below, 3-5.nerved, and obscurely reticulate, entire in the margin, slightly 
crisped, nerves prominent below. Flowers clustered at the extremity of 
the stem and branches, generally firom three to Ave t<^ther, pedicellate, 
or, if single, in the axils of the leaves, it is only from the defeneration 
of the branches, pedicels erect Calyx small, green, quinquefid, segments 
lanceolate, slightly spreading. Corolla (before expansion of the limb, 
10 lines long, 3 lines in its greatest diameter, in cultivated specimens, in 
native specimens often smaller,) pale lilac ; tube (74 lines long) davate ; 
limb 5.pailed, segments ovate, aristate ; throat naked. Stamens as long 
as the tube, filaments adhering to the corolla as far as their middle, to 
which point they sl^tly enlarge, and then gradually contract upwards, 
channelled on their inner surface, unconnectra with each other; anthers 
jnnall, baden-coloured, bursting on their cuter surface ; pollen pale, grA- 
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nules nearly spherical. PisHi as long as the stamens ; stigmas small^ 
acute ; germen linear-hmceolate, greenish leaden-coloured. 

This very pretty annual was raised at the Botanic Garden, fVom seeds 
lent without name by Mr Thomas Chumside, nurseryman, New Yorlr, 
and flowered in the greenhouse in the end of October. It was seen by 
Mr James Macnab growing on the grassy banks of streams among the 
Alleghany Mountains; and his native specimens differ in no reject 
from those raised at the Garden, excepting in having smaller flowerr* 
One which I have from the collection of M. Beyrich^ gathered on the 
Peaks of Otter, has flowers as large as the garden specimens. 

From the s^nony ma I have excluded Geniiana quinqurfoHa of f^lora Dankti 
because, m the plant figured there, the leaves are ovate, the flowers axil* 
lary as well as terminal, and much smaller, and because the identity of 
an Iceland and Virginian plant seems unlikely. I have likewise ex* 
eluded the Geniiana gtiinquefolia of the various works of linnseus, and 
the Gentiana quinquejhra of Willdenow, Lamarck, and Sprengel, be- 
cause reference is by them made to Flora Danica, and because the 
leaves are generally described as ovate or oblona, and the stem simple* 
1 have abstained from quoting GenHana amariUotaes of Michi^ux, becaufe 
he describes his plant as smaUer than G. amarelia, with oval leaves, small 
lateral as well as terminal flowers of pale yellow colour, and having the 
segments of the limb lanceolate. In all Uiese respects does our plant 
dmer. I have quoted with doubt J^liott, Torrey, and Beck, on account 
of references they make, and some parts of their descriptions not accord- 
iiw either with native or cultivated specimens, yet I think they must 
alEide to the plant now described. In the other writers quoted, the re« 
ferences are I think sometimes mistaken, but the character is corrected. 

Hakea ferruginea. 

H. ferrtiffinea ; foliis omnibus planis obsolete crenatis, oyato oblongis^ 
3-4S.nervibus, reticulatiSi mucronatis ; bracteis stiiatis, glabris; penac* 
thio glabro. 

Hakea ferruginea, Sumi'i FL australas. t 45. 

DxscEiPTioK.— 5Arti5 erect, (specimen described 8 feet high). Bark 
broWn, on the twigs covered with brown tomentum. Branchet long, 
slender, drooping, somewhat flexuose. Leavet (2-3 Inches long, 8-13 
Hues broad, on a free growing plant), largest below the origin of the 
branches, ovato-oblong, terminated with a short, stout, and sphacelated 
mucro, when young adpresso-pubescent, when old glabrous, 3-6-nerved, 
reticulate, obsoletely crenate, sessile, and with the dilated base half em* 
bracing the branches. Faseiles axillary, sessile. Sealet of the flower-bud 
brown, membranous, nerved, concave, ciliated and diaphanous in the 
edge, the inner ones rhomboid and petiolate, the outer ovate and sessile. 
FeduncU and every part of the flower glabrous. Style erect, bearing the 
conical stigma (whicn is generallv covered with the yellow granular pol- 
len) beyond the recurved secund s^pnents of the 4-parted perianth. 
- We have had this plant in the Botanfe Garden under the name oi Hakea 
eUtpHoa^ and we raised it from seeds sent to us from New Holland by 
Colonel Undesay as H, marginata ; it is no doubt the H, ferruginea of 
Sweet L c., which I had overlooked, because not quoted by Brown, till 

glinted out to me by Dr Hooker. I can scarcely persuade myself that 
rown does not notice this plant in the Supplement to the Prodr. FL 
Nov. Holland, because I UMerstood Uie seeds which 1 received from 
Colonel Lindesay were collected at King George*s Sound ; but if he does 
notice it, the form has been so altered in cultivation that the character 
does not apply. It comes nearest Mr Brown*s H, repanda^ which I was 
inclined to consider it ; but Dr Hooker informs me, that a specimen 
which he received from Cunningham, and which he believes to be J7. r#- 
panda, is different. 

VOL. XX. NO. XXXIX.-P-JANUAEY 1836. K 
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Isopogon Baxteri. 

L Baxteri i foliis dilaUto-cuneifonnibus ; ft-utids adulti trifidii^ lobii in- 
cisia, lacioiis mucronatis ; juvenilis indiviflis, apke dentato « oapitulif 
aggr^gads : reoeptaculo plano..*J^r. 

laqiogoa Baxteri, Br. Prodr. Flor. Nov. HoUand. Supp. L p. f. 
DSflCRiPTTOK Shfvib erect (spedmen described 2 feet high). Sttm nmnd. 

Bark brown, densely covered with rfiort soft pubescence, mixed with 

longer hairtf, on the branches red. £ahm« hai^ stiff^ with cutaneous 

glands on both surfaces, having pubescence and hidrs similar to those on 
[le dtera, especially when young, subriabrous when old ; strongly marked 
Dn both sides with elevated vdni^ i^ch are generally trichotomously 
hnmched, once or twice trifid, cuneate and once or twice twisted at the 
base, edges placed vertically ; the segments terminated with long pungent 
mucros ; the lower leaves undivid^, rounded and toothed at the apex, 
the teeUi terminating in pungent mucros. CapUula crowded at the ter« 
mtnation of the stem and branches. Scales dfthe involucre pubescent 
and hairy, smaller inwards, acute, reflected, subdentate. PeHanlh soft, 
roee.«oloured, darkest at the tip, densely covered widi spreading white 
hairs ; tube very slender, segments of the limb reflexed. An^en Ifaiear, 
yellow. Poilen granules tubrotundo-triangular, shining, orange-yellow. 
Stffk as long as the perianth, ^dform at the apex, below this tnndd and 
densely covered with yellow, reflected, crystalline pubescence. Stigmatic 
vurfhce terminaL 
This is a handsome roecies, of which seeds were sent by Colonel Lindesay, 
from New Holland, to the Botanic Garden, Edinburgh, in July 1899 ; it 
was raised in 1831, and flowered in the greenhouse In March and April 
1835. 

Liparis Wdkeim 

li. WeXheHmi ibUs 8-41, 9abrotimdo.ovatis, acutis, petiolatls, plicatis, 
basi obliquis, cucuUatis, spica erecta multiflora brevioribus; pedunculo 
angulato ; kbello subrotundo, nsflezo, creinilato : sqiallB patentibus, 
oblongis, marginibus revolutis, germine petalisque filuormibus sequan- 
tibua. 

DsscEiPTioir — ^TerrestriaL Peeudo4mlbt conical, enibeathed by about 
three scales (the bases of abortive leaves) dark purple. Leaves 2-3, with 
striated petioles, which are sheathing at the bafe, subrotundo-ovate, cu* 
cullate^ acute, oblique at the base, plicate, about 1 1 -nerved, lurid-^reen 
above, paler below. Staik terminal, acutely angled. Spike many-flower- 
ed, cylindrical, lonoer than the leaves. Raehis green, with many waved 
acute angles or wuigs. Braciem ovato-deltoid, acute. Germen purple, 
longer than the bractese. Sepals dark purple, oblong, oblique, revofute 
in the edges, spreading at ri^t angles to the germen (to wmch they are 
equal), at first near^ equidistant, afterwards, when beginning to decay, 
the two lower prqject downwards, parallel, and in contact below the lip, 
the third upwards, behind the column. Petals equal to the sepals, dan- 
der, filiform, spreading laterally, and afterwards reflexed. Lin subro- 
tund, tuberculate on the upper side near the base, reflexed, dark purple 
in the middle, vellow and crenuUte at the edges. Cotemn erect, sliflhtly 
curved forwards, about half as long as the sepals, purple below, colour- 
less above, where there is a conical tooth projecting along each ^e of 
the stigma. Anlher-oase hin^ at the apex, with two rounded cells, con- 
tainUig the sessile yellow hard poUen-masses. 

"We received this plant at the Royal Botanic Garden, in June 1834, from 
Mrs Colonel Walker, Ceylon. It has flowered twice since in the stove^ 
and thouffh it must certainly yield in beauty to many of the donations 
which I have received from the same liberal and zealous cultivator of 
botany, yet it is not without interest It ought to stand in the arrange, 
ment of the species between L. purpurascens and L. atropurpureoy sihaia 
distinguished from the Ibnner l^ its sptt^ md from the utter b^its 
acutely angled, ahnott winged stem. 



Digitized by VjOOQ IC 



Dr Graham's list of Bare PlwUs. 190 

Piimula mbiriea. 

P. tibiricfi^ glaberrima ; foliis oblongis quibusdam subrotundis, mem- 
branaceis, subrugosis, obsolete denticulatis vel integerrimis, longe pe- 
tiolaUs ; scapo erecto, stricto, gracili ; umbella paucitiora ; invoiucro 
subtriphyllo, foliolis calcaratis, vaginantibus; peduncuUa laxis, demum 
strictis et insequaliter elongatis. 

Primula aibirica, Jaoq, MUc Austr. i 161 — WiUd. Spec Plant L 806.— 

Hoern, et Schult, Syst. Yeg. iv. 143 Per$, L MO.^^preng, Sjat. Yeg, 

i 576.^LedelHmr, FL Altaic L 213. 

Primula rotundifolla, PalL It 3.223. 

Primula intermedia, Ledtbow, Mem. de TAcad. des Scieoces de St Peters, 
v. 519. (var. minor.) 

Primula foliis ovatia, glabris, integerrimis; umbellis paudfloris nutanti- 
bus.— Gmd: FL Sib. iv. 83. t 4£ £ 1 

DxscAiPT ioit-^Whole fiaiU per&ctlj glabrous. Leavm all radicaL obkng, 
or some of the smaller ones subrotund, membranaceous, flaccid, flat, or 
concave at the base, of liffht lively green, entire in the mar^ or ob^ 
scurelj toothed, veined ana sligfatlj rugose ; middle rib very strong, and 
forming a prominent keel behind ; petioles longer than the leaves and 
slender. Scape (in our cultivated plants 8 inches to I foot high, in na- 
tive specimens, according to Leaebour, from 3 indies elongating to 
nearly I foot), erect, straight, slender, shining, fnvohicrum general^ of 
8 or 4 leafets, but varying Mrith the number of peduncles in the umbel, 
creet, adpressed, herbaceous, blunt or somewhat pointed, having at the 
base a colonriess slightly spreading spur.' Pedunelee generally 3 or 4^ 
slender, at first lax and somewhat nodding, afterward straight, erecl^ 
parallel^ and veipr unequally elongated (from half an inch to 2 hiohes). 
Califjt oblong, with five connivent short nearly blunt teeth, herbaceous^ 
furrowed between the lobes, in appearance very nearly resembUng the 
involucre, but herbaceous and gibbous, not toothed, at the base. CorMa^ 
tube nearly twice as loi^ as the calvx, yellowish, sli^tly angled, di- 
lated at the apex ; limb (8 lines across) obhque, 5-parted ; smaents ob- 
cordate, two-ttiirds of the length of the tube, reddish lilac, paler behind ; 
throat yellow. Stamens sessile in the dilated apex of the tube, oblongs 
yellow. Germen ovateu glabrous, green. Stfle strai^ (shorter than the 
tube of the corolla in the specimen examined), reddish. Stigma globidar, 
light green. 

This sp^:*ie8, native of marshes among the Altai mounttins, about the mid* 
die of the range, was received at the fiotanlc Garden, Edinbuigh, in 
1832, fl*om Mr tj oldie of Ayr, and several specimens flowered in the cold 
fWime and greenhouse in March and April 1836. 

PultDsea cordata. 

P. cardata ; capitulis terminalibus ; foliis cordato-ovatis, acutis, mucrone 
pungenti, subcamosis, concavis, utrinque glabris, stipulis scariosis. 
DxBCRiFTiOK. — Shrub erect, branches erect, red, villous, when very young 
green. Leaves crowded, petiolate, spreading, cordato-ovate, acute, ter- 
minated by a pungent bristle ; veinless, somewhat fleshy, concave, gla- 
brous on both sides, shining below, of veiy dark green. Pet'.oies red, 
fleshy, adpressed, tumid at the base. Stipules erect, acute, adpressed, 
nearly twice as long ae the petioles, within irhidi tbey cohere, membra- 
nous. Bradem ^ at the base of the calyx, ovato-lenceolate, keeled, ad- 
pressed, free, as long as the calyx-tube. CalMf red, villous, teeth of the 
lower lip spreading and somewhat reflected equal. Flowers capitate 
mt the extremity of the branches 2^ hi the capitula, perfumed, but not 
pleasantly ; standard, rotundato-kidney-shaped, slightly notched, oraqge- 
cdoured, with a fiiw red streaks and spots near the claw ; alse spatJiulato- 
oblong, of the same colour and nearly as long as the standard, in contact 
by thdr upper edges, tooth short, ckw linear, nearly half the length of 

k2 
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the plate ; keel red^range-coloured at the apex, mopopetalous, the li- 
near claws only being free, apex notched^ teeth short and blunt, oapilla on 
each side distinct. Stamens included. Anthert elliptico-rotund, orange- 
coloured. Pistil equal to the longest stamens. Germen siikj. 

This plant was raised at the Botanic Garden, Edinburgh, in 1832, from 
seeds sent from Van Diemen*s Land the year before, by Campbell Kid- 
dell, Esq. It flowered very freely in the greenhouse in April 1835^ and 

' Is very ornamental^ notwithstanding the lurid colour of its foliage and 
branches. 

Sida inaequalis, Link, 

S. iruequaiis ; fiuticosa ; foliis cordatoovatis acuminatis, basi insequalibus, 
crenulatis, utiinque hirtis; pedunculis petioles longe superantibus, 
apicegeniculatis ; caJycibus basi productis ; corollis campanulatis ; cap- 
sulls subinflatis. 
Sida imequalis, Link, ct OAo.— Icones Plantarum selectarum Hort. BeroL 
p. 76. t ^A.^Spreng, Spec. PL 8. 117. 
Descriptiov. — Shrub erect (in the specimen described slender and nearly 
7 feet high). Bark light grey, on the young shoots green and covered 
with short harsh glandular pubescence. Pettoles (U2 inches long) alter- 
■ nate, spreading, round, having similar pubescence to the twigs, swollen 
at their apex. Leaves (4-7 inches long, 2-3 inches broad) sughtly un- 
dulate, having on both sides a short harsh pubescence, bright green and 
shining above, paler and without lustre below, where in the young state 
it is at first white, then becoming somewhat rusty, an appeanmce of 
which scarcely a trace remains in the adult leaves, cordato-ovate, un- 
equal at the base, acuminate, crenulate, middle rib and veins prominent 
i>n both sides, especially behind. Peduncles (about 2 inches long) lateral, 
subtended by a lanceolate, nerved, pubescent, deciduous bractea, round, 
geniculate near the apex, with puoescence similar to that on the pe- 
tioles. Califs 5-clefl ; segments ovate, acute, with ferruginous pubes- 
cence, somewhat keeled and keel produced at the base. Corolla (li inch 
long^ and when fully expanded 2 inches across^ white, campanulate, pe- 
tals clawed, orbiculato-ovate, delicately glanduioso-pubescent on the out. 
side, glabrous within, shining only at tht claws, many-nerved, nerves very 
prominent on the outside, £chotomous towards their terminations^ and 
with smaller reticulating branches along their sides. Stamens and styles 
equal to the length of the petals, glabrous. Anthers small, yellow ; pol- 
len granules yellow, minute, globular. 
We received this plant from Berlin Botanic Garden in 1829. It flowered 
freely for the first time in the stove of the Royal Botanic Garden, £din« 
bui^gh, in May 1835. It is said to be a native of Brazil 

Tulipa tricolor. 

T. tricolor ; bulbo solitario, caule unifloro, subdiphyllo ; foliis oblongo- 

linearibus; petalisacutis,interioribuslatiorihus,basiciliatis; filamentis 

supra basin barbatiB, altemis longioribus pistillo parum brevioribus ; 

capsula triquetra, mucronata — labour. 

Tulipa tricolor, Ledeb. Ic PL FL Ross. alt. illustr. t. 135 — lUd, FL 

Altaica, 2. 33. 
Tulipa patens, Affordh, in SohulL Syst Veget 7* p«rt. 1. p. 384. 
DEtCBiPTioy — Bulb ovate, about the size of a filbert, covered with brown 
skins. Staik fibrous, erect, green, (in the specimen described shorter 
than the leaves, in the wild specimens longer than these! Leaves 2 (in 
the plant described, and in all the specimens which I have, 54 inches 
long, 3 lines broad) the upper the narrower, glabrous, glaucous and slight- 
ly Sannelled in front, gpsen and somewhat xeeled behind, subacute and 
odious at the apex. Flower suberect. Pelais lanceolate, acute ; outer 
petals narrower and rather the shorter, greenish on the outide, within 
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white and jellow at the ha«e, everywhere glabrous, striated; inner pe* 
tals (I4 inch long, 5 lines broad) white, yellow at the base, ciliated at the 
claws, everywhere else glabrous, striated with faint diverging lines, the 
middle rib being green. Siametu alternately longer, all about half aa 
long as the petab, yellow ; filament subulate, flattened, broadest above 
the base, and there hairy on the outside, narrower and nearly colourleai 
below ; anthers oblong, erect, nearly equal in length to the shorter ffib* 
ments; pollen yellow, granules oblong. Pistil scarcely exceeding in 
length tne shorter filaments, 3-sided, pyramidal ; stigma of 3 obscure 
lob^ Offukt numerous, imbricated. 
This species flowered in the beginning of April in the interesting collectkn 
of bulbous-rooted plants at Carlowrie, tne seat of David Fa£onar, Esq. 
licdebour notices its near relationship to TuHpa bi/hrOf and 1 cooftsi 
that, had it not been for his authority, the native specimens which I 
have iVom himself and from Dr Fischer, with the cultivated specimen 
before me, and the native specimens of T, bi/lora which I owe to Br 
Fischer, and those cultivated in the Botanic Garden in 1828, might have 
left me in doubt whether they should be considered more than varieties. 
Among my own specimens, the distinction seems to rest chiefly on aU 
the parts of the flower in T. byiora being smaller, the petals less pointed, 
and the outer more nearly equal to the inner in breadth, and rather 
longer than them. I have no means of judging as to the ripe fiidt $ 
the germen seems alike in the two. Tulipa itioolor is a native of dij 
stony places on the sides of the Altai mountains. T, b\fhra is fh)m As- 
trachan. 



Proceedifigs of the Wemerian Natural History Society. 

1835, Nov- 21. — At this meeting (being the first of the twenty* 
hinth session) the following gentlemen were elected Office-bearers 
of the Society for the year 1836. 

President. 
KoBERT Jaxesox, Esq. F.R.S.L. & E., Professor of Natural History in the 
University of Edinburgh. 
Vioe^PresidenU. 
Sir PatHick Walkxr, F.L.S. Dr T. S. Tbaill, F.R.S.E. 

BiHDOK Blood, Esq. F.II.S.E. Bobeet Stxveksov, Esq. F.RJ3.E. 

5«cr0toiy.— Dr Pat. Neill, F.R.S.E. Atsisi. Sec^T. J. Toeeie, F.E &E. 
Treaturer. — A. O. Ellis, Esq. 
Xiftrorian.— James Wilson, Esq. F.B.S.E. 
Painter.^V, Stme, Esq. AentkmL — W. H. Towesemd, Esq. 

CmmeU. 
' Dr JoHV CoLDSTEEAM. Dr R. K. Geeville, F.R.S.E. 

David Falcomae, Esq. Johk Slioo, Esq. F.R.S.R 

James YouKO, Esq. Dr Waltee Adam, F.R.CP. 

William Coplaxd, Esq. F.R.S.E. Dr Willlam Macdokald, F.R.S.E. 

Sir Patrick Walkbr, V. P., in the Chair. Mr James Wil- 
sou read Mr P. J. Selb/s Aooonnt of the Animak inhabiting tka 
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Owiaiy of SolkerhuMl, and ptrttcolmrly of Ao Birdo oboerved da* 
ling the excursion thither of a party of nataralists in the summer 
•f 18d4« 

Professor Jameson communicated a brief notice of some Obser- 
ralioiM, by M. Amgo, <m the Light of Halley's Coaet, finally de- 
termining that cometic light is derived from the sun> and not de- 
pendent on any kind of phosphorescence inherent in the com^t it- 
self. He also made some remarks on the experiments which haye 
be«B lately perfonned in France, on the Solidification of Carbonic 
Acid, and recommended the repetition of these experiments, so im- 
portant in a geological ne^. 

Dr Charles Anderson exhibited a specimen of Cyprcsa gvJUaia^ a 
mm species, from Jaya ; and he also communicated a deaeription 
Imd specimens, of a new species of Cyprea, not described by La- 
marck, and which he denominated C ceuttaneau The following is 
the character : ** Testa OTato-veotricosay castaneo-fasca ; fasciis bi- 
ds, latis, obscuris, saturatioribns ; marginibns incrassatis, albis, fus- 
oo-punctatis ; aperturce extremitatibus intus roseo-rnbeis." Shdl 
of a bright chestnut-brown colour on the back, the face and sides 
white ; the latter marked with numerous spots of vivid brown of 
yarious intensity ; the fauces brown, with a shade of red ; length 
1^ breadth J, of an inch. Received from New South Wales, by 
Dr Coldstream of Leith, without any notification as to its partica- 
lar locality. 

There was also exhibited a male specimen of the Rocky Mountain 
Sheep (Om maniMna)t which Professor Jameson had lately ra- 
ceived from the Colombia River from Dr M. Crairdner. He re- 
marked, that although its fur was of no value, it ought to be intro- 
duced into this country, not only from the delicaey of its flesh as 
food, and the fine leather to be prepared from its skin, but also 
it<nA its Doble figure. The Professor stated that he had many 
years ago brought this animal under the attention of the Society ; 
and it was to ba re^gretted that no steps had as yet been taken to- 
wards its introduction, it being, from its hardy nature, likely to 
do well in our highland mountainons districts. 

Sur Patrick Walker exhibited a spedman of the math Pka- 
lana {Gtometm) papiikmaria, taken last snntmer in Aberdeendiire, 
and new to Scotland. He then made some remarks on its geo- 
graphic distribution in England and on the continent of Europe, 
and^sentioned sevioral plikes, in the latter, where it is foitod in 
gMas sfevndane^ 
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- Decn 5«^I>r' HL K. GRB¥iia»B^ fommly V. ?•> in the chair. 

- Ik Notice cf.FoeeU FisksSifomMd m the neighbourhood of Edm- 
hmtgki fysdby Brqfauor. Jiameaon -^Tke Brofessor remarked that he 
had been iodnoed to exhibit a part of his collection of fossil fishes 
to the .Society^ for ^the pvvpese of oorrecting an oversight of M. 
AgMiisy wbostatesy in hk work on FiMsil Ichthyology^ that he had 
^eeeiyed from Professor Jameson a series of fossil fishes ynmi Rtr* 
diehousBp whereas none ef the q>eoiBiens he sent him were collected 
aiBordiehonsei or even in Mid-Lothian, the whole being from Fife- 
shire^ . The Professorabo stated that the discovery of fossil tchthj^- 
otUes. in this neighbonrhood was .not of a recent date, as he had 
fi9Uid,.bones> and scales of fishes <more than eighteen years ago in 
onrjiecQndary deposits^ and had been in the practice for many years 
back,, of stating the above to his pnpils in the lectnre-room» and 
pointing it oat in the field. Some general observations were then 
made on tbeage of fossil fishes, their distribntion in red sandstone 
^nd Untestone, slatOHslay, bitnminoos shale, and coal in the Lothians, 
Angnsshire, Lanarkshire, &c^ i and he concluded by remarking that 
AgiMsis» after aii\ examination of several hundred species of fishes 
from^ secondary rocks, had found no charader whatever to distin- 
gnish fffifh from salt water fishes. The species exlubited were the 
following A PalaeomieuioriolaiuSf ormoHesimuif Robieoni ; Eurynoiui 
0WiiQimi V^^ Pygopierua JameeenL ' 

, J)v TridU then made some remarks on the identity of the lime- 
stene of.FifeKhire.iwith that of Bnvdiehonse, which he stated was 
protvednot pnly.from its geological position, but also from the fos- 
sil fishes which were exhibited by Prc^essor Jameson, they belong- 
i|ig not only, to the 8ame.genera» but all, with one exception, being 
of the same species ^m tliose fonnd at Bordiehouse. 

1 2. Qn 0e shmlarify4if acme Bifdifiom Northern India with Ettro^ 
p$an Sjpeeiesybff.Prtfesaor Jameson^^^hk continuation of his list of 
QHrdsjDfNorAemJndia, nearly allied, to the Eiuropean, the Pro- 
fiasser renkarked^ diat.it. was his intention (already stated last year) 
^,bripg before the Society every species which should come un- 
der his observation, for the purpose of pointing out the similarity, 
in n(iany respects, iof the ornithology of that region with that of 
E^QTope* t With this intention^ therefore,. he had now to lay before 
the Society three species, bearing a striking resemblance to the 
iSnropean, y\s. Saxicola rulncoU^ Sturmti vulgarii after second 
moiUt, Uie bird in full plumage having bo en already exhibited, and 
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Sitta etarcpaa ; tlie last dUferingy howerer, in being of ft deeper co- 
lour below. A fourth speeiee wns produced very neerly alHed to 
the iSflfHtr europesa^ wlueh, howeyery presented ofaaractert sufficiently 
marked to form a new species ; and from the banded tail being the 
roost prominenti the Professor gare to it the spedfic name of 
Titticaoda. A specimen of the SiUaJrotUaHs from Northern India, 
was also ezhibitedy and its wide geogn^hic distribution pointed out^ 
it being first found in Java, and described by Dr Horsfidd. 

3. It was mentionedy that the yery remarkable fact of the ex- 
pansion €(f liquefied carbotfic add, latdy obserred by the French 
academicians, has been fully rmfied by Mr Kemp, lecturer on 
chemistry, who finds that the expandon is not peculiar to this li« 
quefied gas, but belongs to all odier gases in the liquid state. 
At this meeting of the Society, Mr Kemp exhibited a qpecimen nif 
the liquefod sulphurous add gas, hermetically sealed in a glass tube, 
and separated from the materials from which it had been generated. 
This specimen of tbe liquefied gas occupied 8 indies of a tube, 
5-8th8 of an inch in intemd diameter, and when cooled from the 
temperature of 60^ down to 14^ of Fahr., or tbe point at which it 
becomes liquid under the ordinary pressure of the atmosphere, it 
contracted one inch, but when heated an equal mnnbtr of di y ee a 
aboire 60^ Tin, 4^*, it uxpanded ^smh^n gi islii iFnismwrtlSin it 
had befisre iiuiiiiai^sJ by the ahatffaDCSon of an equal amount of 
oahNric, shewiiq^that the expanssen wmt on at hjghia liwpiaasnsiw 
inaslighay inqre a d a g wrto, so that th» »sp— iuii between its fi- 
^atfymg^ptta^y^ 14^ msi tM^, the boiling point of water, iv 
nearly one-third of its whole yolome, the pressure agdnst the ex- 
pansion being at 212% about 25 atmospheres. That this property 
does not bdong to die liquefied gases exdudydy, but reddes equal- 
ly in all other fluids, when raised aboye their boiling points, is 
shown by the following experiment ; thus, ether, when raised from 
the temperature of 60^ to 95^ of Fahr., or its boiling point, under- 
goes an inconsiderable expandon compared with the expansion pro- 
duced by an equd increase of temperature aboye its boiling point, 
when it may be said to be in the same condition widi the liquefied 
gases in regard to pressure, and carbonic add sufiers nearly an 
equal expandon by an equd increasing temperature with the lique- 
fied gases. 

At this meeting Robert James Hay Cimningham, Esq. was 
elected a Reddent Member, and Dr Martin Barry a Non-reddent 
Member, of the Society. 
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The members afterwards adjommed to Dr Hope's laboratory, 
when Mr Kemp, Dr Hope^s Experimental Assistant, exhiUted an 
apparatos he had constructed for the repetition of the experiment 
on the solidification of carbonic acid, which he had, at the request 
of the Society, prepared for that purpose. 



Proceedings of the Society Jbr the Encouragement qfihe Us^l 
Arts in Scotland, 

The Society for the Encouragement of the Useful Arts com- 
menced their sittings for the session 1885-6, in the Royal In- 
stitution, on Wednesday 18th November 1835, at 8 oVlock p. m. 
Mr Professor Forbes, V. P. in the Chmr. 

The following communioations were laid before the Society : — 

1. Part first, of a paper on the Construction of Obliqne Arches* 
By Edward Sang, Esq. teacher of mathematics, ftc* Edinburgh and 
CounciUor Sec Arts-— A model of the centering and drawings 
woeeeoddbited* 

2« Specimen of Maps printed for the use of the Blind, being a 
map of England and Wales, by the Reyerend William Taylor, 
York, Am* Maib Sea» Aria, was exhibited. 

3. Drawing and Description of certain Additions to the Turn- 
ii^Lathe, which facilitate the turning of &iugs, &c : and parti- 
cularly useful in slow turning, when only a small portion of the face 
of the body is to be turned. By Mr James Whitelaw, 18. Russell 
Street, Glasgow. 

The foUowing candidates were admitted as ordinary members, 
Tis. 

1. The Bight Honourable Sir John Campbell, Attorney-General of Eng- 



2. Mr Robert Grant, jun. BookaeUer 83. Princess Street, Edinbuigfa. 

Mr Thomas Mortoo, Carpet Macfaiae-maker, Kilmamork, was admitted 
an Honorary Member. 
. December 2. 1835.— At this meeting (Colonel Macdonald of 
l^wderiiall, in the Chaur), the foDowing office-bearers were elected 
for the ensuing year : — 

PretiderU,^B\a Grace the Buke of Bucdeuch and Queensbeny. 

FiM-PrmidMi.— Professor Forbes, F. B. S& L. & £., F. G. S. ; Edward 
Sang^ Esq. 

5^0fvtefy.— James Tod, Esq. 21. Dublin Street. 

FoMign iS^orstary—Mr Alexander Adie^ 6& Princess Street 
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CiiraAir.-.Mr John Dun, 60. Hanover Street. 

OfSnary CawwUhn — James Jardine ; George Buchanan ; John BoU- 
aon ; Sir D. Milne ; Dr D. B. Beid ; Mnngo Ponton ; Lieut CoL 
Macdonald ; J. S. More; William Fraaer ; Wilkinson Steel; George 
Swinton ; J. Graham BalyelL 

Tlie following geDtlemen were admitted aa ordinary membwe : — 

1. William Bum, Esq. Archicect, 181. Geoige Street, Edinbuif^ ; 2. 
Mt Patrick Ritchie, Machine-maker, 66. Nicolwm Street ; S» Bir J. 
B. Mould, Engraver, 199. High Sti'e^ 

Dee, 2. — The following eommimicalions were read :-^ 

1. Part second of a pi^r on the oonstrudion of OUiqoo Arehes. 
By Edward Sang, Eeq« teacher of Madianaticai Ac Bdinhmgh^ 
and Councillor Soc. ArtSi 

In thia part of the paper Mr Sang made aome commenta on the 
nanal manner of constructing the abutments of bridgea, and ahewed 
that the effect of the ordinary form is to throw tiie whole presanre 
upon the exterior parta of the foundation* In order to eqoaUie th^ 
pveaaure, he aaid that parabolic counter-archea ought to be intro- 
duced. In the next part of the paper, he propoaed to treat of the 
forma of tiie atonea, and to examine tome circumatancea comiected 
with die propagation of {Nreaaurea whieh have not hitherto been at- 
tended to. 

2. Additional verbal Remarka on the dommunication of Sound 
in Public Bmldinga ; and on the Construction of Pulpita. By Dr 
D. B. Reid, lecturer on chemistry, Edinburgh, Conns. Soc Arts. 

3. Drawings of the American Patent Steam-boat, adapted to 
the Navigation of the Clyde. By Me Neil Snodgraaa, who fitted 
the machinery of the celebrated American Steam Raft Boaty — ^were 
exhibited. 



List of Patents granted in ScoOandJi-om 19^ September to 

9^ December 1885. 
itsa. 
Sept. 19. To WHUam Symington, of Bromley, in the county of Middlesex, 
cooper, for ^ certain improvements in paddle-wheds." 
To Andrew Baldrence^ chenille-cutter, residing in Paisley, for " a 
maoiine for cutting chenille cloth into chenille thread for T"ft M"g 
weft or part of weft for the shawls now called and known hy the 
names of Chenille, Kamptschatcka, Moss, and Tekmrs de $oie^ 
or one or other of these names.** 
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OeU li. To WilHan Burk of Bankfide, in the county of Surrey, engineer, 
for '* eertftin improvements in propelling boats, ships, or other 
flotting bodies." 
To Joseph Henri Jerome Poittevin of Cntrtn Street, in thecoun- 
Xj of Middleeei, gentlenum, for an inreotion, comnmnicated bj 
m foreii^Mr residing abroad, ^ of a powder which is applicable to 
the purpose of di s infe c t ing night soil and eertsfai other matters, 
and fiicilitating the production of mamire.** 

To Patrick Seyton Hynes of Paddmgton, in the count/ of Middle- 
sex, gentleman, for ^ certain improrements in wheels, axletrees, 
and boxes, and an apparatus for retarding or locking carriage- 
wheels.*' 
SS. To William Wilkinson of Lucas Street, in the parish of St George- 
in-the-East, and the countj of Middlesex, for a «' certain im- 
provement, or certain improvements, in the mechanism or ma- 
chinery by which steam power is applied to give motion to riiips 
or other floating vessels in or through water.** 
S8. To Charles Pierre Devaux of Fenchurch Street, in the city of 
London, merdiant, for an invention, commonicated to him by a 
foreigner residing abroad, for ^ certain improvements in smelt- 
it^^ronstone and iron-are.** 

To William Lucy of Birmingham, in the county of Warwick, miUer, 
for ^ an im pro veme n t in steam-engines.** 
tt» To Joel Spiller of ^Battersea, in the eounty of Surrey, engineer, for 
^ aa improvement, or improvements, upon botten for generating 
steam, ot beating water or o^tr fluids for uselbl purposes.*' 

To Hu^ Ford Bacon of Christ College, Cambridge, in tlie county 
of Cambridge, gentleman, ^ for an improved apparatus for regula- 
ting the flow of gas through pipes to gas-burners, with a view to 
uniformity <^ supply.** 
Nov. 2. To Samuel Slocum of the New Road Street, Pancras, in the coun- 
ty of Middlesex, engineer, for ^ improvements in machinery for 
making pins." 

To Thomas Fleming Bergin of Fair View Avenue, in the county 
of Dublin, civil engineer, for " certain improvements in the me- 
thod of suspending and adjusting the bodies of railway and all 
other wheeled carriages.** 
4. To William Longfield of Otley, in the county of York, white- 
smith, for * an improved lock or fostening for doors and other 
situations where security is required.*^ 

To Robert Jupe of New Bond Street, in the parish of St George's 
Hanover Square, 4n the county of Middlesex, nj^lsterer, for 
** certste improvements in expanding tables, and also in omamen- 
tal, dewcrt, flower, and other stands.'* 

To £Hjah Qalloway of Wellington Tenmce, Waterloo Road, in the 
county of Suirey , engineer, for ^ certain improvementa in paddle 
wheels for propeUing vessels.'* 



Digitized by VjOOQ IC 



204 Zisi of Patents granted in Scotland. 

Nov. 4. To William Patterson of Dublin, gentleman, fbr '^ an improrenient 
in converting liides and skins into leather, bj the application of 
matter obtained from a certain material not hitherto emplojed 
£>r that purpose." 
€, To George Edmund Donisthorpe of Leicester, in the count/ of 
Leicester, worsted-spinner, and Henry Rawson of the same place, 
hosier, for '* certain improvements in the combing of wool and 
other fibrous substsnces.** 

13. To John Birklev of High Town, near Leeds, card-maker, for << im. 
provements in machinery for poinling wire, applicable for making 
of cards and pins.** 

17* To Richard Whiteside of Ayr, in the county of Ayr, wine-mer- 
chant, for '^ certain improvements in the wheels of steam-carriages^ 
and in the machinery for propelling the same, also applicable to 
other purposes.'* 
Dec. 7* To John Reynolds of Liverpool, in the count j of Lancaster, gentle- 
man, fbr "• certain improvements in ndlways." 

9. To Samuel Faulkner of Manchester, in the county Palatine of 
Lancaster, cotton-spfainer, for ^ an improvement in the carding 
of cotton and other fibrous substances^ by a new application of the 
machinery now in use for carding cotton or other fibrous sub- 
stances." 
To Miles Berry of No. 66. Chancery Lane, in the parish of St An- 
drews, Holbum, in the county of Middlesex, mechanical drafts- 
man and patent agent, for an invention, communicated by a 
foreigner residing abroad, ^ of an improvement, or improvements, 
in the making or constructing of meters or apparatus for i 
suring gas, water, and other fiuids." 



SCIENTIFIC INTELUGENCE. 

1. Sir Charles Bell, — The Patrons of the University of Edinburgh, mudi 
to their honour, have invited Sir Charles Bell to the vacant chair of Sur- 
gery in our University ; and that distinguished individual has, we under- 
stand, accepted the high distinction thus proffered to him by the citizens 
of his native city. Sir Charles Bell is thus^ after a lapse of many years^ 
again restored to us — is again a citizen of Edinburgh^ and now a Pro- 
fessor in that University where he commenced those investigations which 
have procured for him an enduring name throughout the scientific world. 

2. Prqfeaor David Den. — We have much satisfaction in stating, that 
our excellent correspondent and friend Mr David Don has been chosen 
Professor of Botany in King's College^ London. Mr Don is son of the 
well known practical botanist, Gteorge Don of Forfar. He was recom- 
aiended to the chair of Botany by many of the most distinguished na- 
turalists in this country ; and the chief of botanical science, Robert 
Brown, himself a Scotsman, warmly recommended him to the electors* 
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Professor Don's Flora Nepalcnsis is the standard work on the plants of 
the north of India ; and his memoirs in the Transactions of the Linnean 
Society, and those communicated to this Journal, have been quoted by 
the most eminent botanists in this country and on the continent, n^ 
evincing profound acquaintance with this delightful science. 

3. A'drora Borealis. — Edinburgh, Nov. 18. 1835; Lat. 55* 67' N.; 
Long. 3* 11' W. — Havbg, in common I dare say with many others, wit- 
nessed a very brilliant display of the aurora borealis last night, at 9^ ST"* 
p. M. mean time, I thought of noting the direction of the luminous arch 
in the heavens, as well as I could, or the rapid changes which it under- 
went would permit. At the above time, its direction was from east to- 
wards the west, passed between Jupiter and Pollux, thence to about a 
degree to the south of Capella, and shot westward through Cassiopcro, 
till our view of it was intercepted by the buildings of the College. Ha- 
ving noted the time, and its position, together with the latitude and lon- 
gitude, these will furnish data, when compared with like observations 
elsewhere, to compute, in an approximate manner, its height and motion, 
and may contribute in some degree, perhaps, to illustrate the ^nature of 
these meteorological phenomena. — ^William Galbraith. 

4. Composition of the Atmosphere, — M. Boussingault, Chemical Profes- 
sor to the Faculty of Sciences of Lyons, in the year 1834, discovered 
that the hydrogenous principle is mixed up with the atmosphere ; but 
as all the experiments of this chemist were made in the city of Paris, 
Rue du Parc-Royal, in strict accuracy the conclusion he there drew 
bould only be regarded as a local phenomenon. M. Boussingault has 
written from Lyons to M. Arago, informing him, that there also his ex- 
periments supply him with proofs of the presence of hydrogen ; and 
that there also from one day to the next, the proportion of the gas 
which is contained in the air varies sometimes in the ratio of 2 to 3. M. 
Mattucci also has informed M. Boussingault, that, in following his pro- 
cess, step by step, he too has clearly determined that the air in Italy 
contmns this principle of hydrogen. And to this statement he conjoins 
this important circumstance, that, in the neighbourhood of marshy 
jgrounds, the proportion of hydrogen is often three times as great as in 
the middle of large towns. The air of Lyons, according to very recent 
experiments of M. Boussingault, contains 6, 7> and even 8 parts of carbo- 
nic acid in the 10,000. This is a much larger proportion than M, de Saus- 
sure discovered in the air of the country in the neighbourhood of Geneva. 

5. Climate of Fort Vancouver, — The winter (1833-4) has been one of 
dome severity compared with what is usual in Britain, although not to be 
compared with those on the other side of the Rocky Mountains. The 
frost set in on the 26th December, and continued till the end of January ; 
Ihe lowest temperature was, + 6* Fahr. The Columbia, which is here 
1660 yards wide, and 5 to 7 fathoms deep, closed when the temperature 
fell to 14% and continued frozen for three weeks, permitting of free traffic 
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mcrofis it. This winter has^ however, been remarked as one of the 8©- 
Terest since the occupation of the Columbian territory by the Whites; 
there were from 3 to 4 feet of snow at WallowaUa, a place about 100 
miles above this, where the sight of snow is a rare occurrence. It may 
be imagined the poor natives suffered much in some districts from £ei- 
mine. It was not uncommon to see ihem burning fires to thaw the fro- 
zen sod for the purpose of scraping up a few kumas roots. I have heazd 
of one instanoe where a man sold his son to procure ten fried salmon* 
Fort Vancouver is by no means so lonely a winter residence as some of 
the posts in the interiiu*, being the metropolis, so to speak, of the Colom- 
bia ; from time to time there are arrivals and departures ; for the same 
reason, too, a gieater number of gentlemen are stationed here than any- 
where else. Our complement for the winter has been^ at table, besides 
the governor, two chief traders, two clerks, and myselll — Letter from Dr 
M, Gairdner, 19th Mardi 1834, Fort Vancouver. 

6. Geology.'^The late traveller Douglas, who perished so miseiably, la- 
formed me, that, by some angles taken on shore, he made the height of 
Mowna Roa Rock 15,773 feet. We have recently had an erupUou of 
Mount St Helens, one of the snowy peaks of the Marine Chain on the 
north-west coas^ about 40 miles to the north of this place (Fort Vancou- 
Ter). There was no earthquake or preliminary noise here : [the fint HdUig 
which excited my notice was a dense haze for two or three days, accom- 
panied with a fall of minute flocculi of ashes, which, on clearing o% dis- 
closed the mountain destitute of its cover of everlasting snow, and fa»* 
Towed deeply by what through the glass appeared to be lava streanuu 
There was no unusual &11 of the barometer at this p)ace. I b^eve thii 
is the first well ascertained proof of the existence of a volcano on the 
west coast of America, to the north of California on the mainlandi At 
the same season in the year 1831, a much denser darkness occuned hen^ 
which doubtless arose from the same cause, although at that time no OM 
thought of examining the appearance of this mountain. Indian report 
says there is a burning crater on the southern declivity of Mount Hoo<k 
another peak of the same chain to the south of the former. Earthquakfis 
are not imcommon, at least in the vicinity of the coast. I have ascertua^ 
ed the occurrence of three within the last two years ; none of them weie 
felt here. Hot springs are common in the vicinity of the Marine Chain to 
the south of the Columbia, as well as in the space between it and the 
Rocky Mountains. I have procured the localities of six not noticed by 
Lewis and Clarke or in any published account of the country. The low 
altitude of the snow line on the peaks of the Marine Chain is remarkable* 
By some angles with an eight inch sextant and artificial horizon on a base 
line 3270 yards long, I make the altitude of Mount Hood 7434 English 
feet above the level of Vancouver, allowing the refraction to be one-foii»* 
teenth of the angle, distance 3a7 geographical miles; now at leait 
600 or 800 feet of the summit is covered with perpetual snow. Can this bi 
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ascribed to the extensive pme fozest coTeEiiig the whole suiroonding 
countiy diminishing the loice of radiation }^Letter/rom Dr M, Gaird' 
ner, 

7. Aife qf the Mokuw of Switzerland.— Qta^t maintains^ that the whole 
molasse and nagelfluh belongs to the tertiary class of rocks, and not, a& 
said by Bou^, partly to the tertiary, partly to the secondary classes.— 
Fide Studer's LeUer to Leonkard, in hie Newee Jakrbuch fur Geognoeie, 
&c. 1884, p. 629, && 

a Effect qfCold on the Fur of the Hudson* e Bag I^emmti^.— The small- 
est of the quadrupeds of the Polar Re gi ons has been found in the highset 
latitude that has yet been attained; even on the ice of the Polar Oceans 
to the northward of the 82** of latitude, the skeleton of one was found. It 
IS easily tamed, and fond of being earesMd. One that had been but * 
lew days confined, escaped during the night, and was found next mom* 
ing on the ice alongside the ship. On putting down its cage, which it 
recognised in the servant's hand» it immediately went into it. It lived 
for several months in the cabin ; but finding that, unlike what occurred to 
our tame hares under pi"*ii^f circumstances, it retained its summer fiir, I 
was induced to try the efiect of exposing it for a short time to the winter 
temperature. It was accordingly placed on deck in a cage on the Ist of 
February; and next morning, alber having been ejqposed to a tempera* 
ture of 80° below iero» the fur <m the cheeks and a patch on each shoul- 
der had become perfectly white. On the following day the patches oa 
each shoulder had extended oonsiderahly, and on the jKNitacior part of 
the body and flanks had turned to a dirty white. During the next four 
days the change oontinned but skywi^, and at the end oi a week it was 
entirely white, with the exoepdon of a dad: hand aoBO« the shouldem^ 
prolonged posteaorly down to the middle of the back, forming a kind of 
saddle, where the colour of the fur had not changed in the smallest degree. 
The thermometer contmued between 80° and 40° below zero untU the ISth, 
without producing any forther change, when the poor little sufferer pe- 
rished from the severity of the cokL On examining the skin, it appeared 
that all the white parts of the for w»e longer thm Ihe unchanged por- 
tion, and that the ends <tf the fur only were white, so fwr as they^oeed- 
ed in length the dark-coloured fur ; and by removing these white tips 
vnth a pair of scisBars, it again appeared in its dariL summer dress, but 
sliightly changed in colour, and precisely the same length as before die 
ejyeriment < — J ggs t '# r«faps. 

9. i;ffeU <^In*enee CM m Ca<siy«tof«.— About thirty eaterpiUars wera 
put into a box in the middle of September, and after b^ exposed to the 
severe winter temperature of the next three months, they were brou^ 
into a warm cabin, where in less dian two liours every one of them re-^ 
tinned to life, and continued for a whole day vraUdng about ; they -mm 
then expceed to the air at a tempetature of about 43° below xero, and be- 
came imrnediatety hasd fhwen. In this state they remained a vreek, and 
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on being brougbt again into the cabin, only twenty-three came to life ; 
these were at the end of four hours put once more into the air, and again 
hard frozen. After another week they were brought in, when only eleven 
were restored to life. A fourth time they were exposed to the winter 
temperature, and only two returned to life. On being again brought in- 
to the cabin, these two survived the winter, and in May an imperfect 
larva was produced from one, and six flies from the other; both of them 
formed cocoons, but that which produced Hhe flies was not s6 perfect as 
the other. — Ross's Voyage. 

' 10. Polar Bear. — During our stay at Fury Beach, many of these ani- 
mals came about us, and several were killed. At that time, we were for- 
tunately in no want of provisions, but some of our party, tempted by the 
fine appearance of the meat, made a hasty meal of the first one that was 
shot. All that partook of it soon after complained of violent headach, 
which, with some, continued two or three days, and was followed by the 
skin peeling ofF the &ce, hands, and arms ; and in some, w^o had pro- 
bably partaken more largely, of the whole body. " On a former occasion, 
1 witnessed a somewhat similar occurrence, when, on Sir Edward Parry's 
Polar Journey, having lived for several days on two bears that were shot, 
the skin peeled off the feet, legs, and arms of many of the party. It Was 
then attributed rather to the quantity thaji the quality of the meat, and 
to our having been for some time previous on very short allowance of pro- 
visions." — Ross's Voyage. 

11. The Black Whale. — The capture of the whale, which g^ves employ- 
ment to several thousands of our seamen, and has annually produced, on 
an average of the last twenty years, between eleven and twelve thousand 
tons of toil, and from ^^t to six hundred tons of whalebone, has of late 
3^ear8 greatly declined, owing to the increasing difficulties attending the 
fishery. Wearied by the incessant persecutions of man, the whale has 
lately abandoned all the accessible parts of the Spitsbergen Sea, where it 
was by no means unusual to see sixty or seventy sail of British vessels 
engaged in its capture. On the east side of Baffin's Bay, as far as the 
72** of latitude, abundance of whales, of large size, were to be found some 
few years ago ; but, like the fishery in the Spitzbergen Sea, this also was 
deserted. The whales retired to the westward of the then considered 
impenetrable barrier of ice that occupies the middle of Baffin's Bay. " In 
1818, that barrier was passed by the first expedition of discovery sent by 
the government to those regions, where the haunts of the whale, and the 
nursery for its young, were laid open to the fishermen, whose daring en- 
terprise and perseverance in follovnng the track of the discoverers, were 
ainply rewarded for the first few years by the most abundant success ; since 
the produce that in any one year has been brought to England from those 
newly discovered portions of the Arctic Seas, is more than sufficient to- 
oover the whole expenses of all the expeditions of discovery that hav^ 
been ^ent during the last twenty years to those regions; and yet people 
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not aware of ihii ciroamstanoe, are perpetaally asking wbat benefit oui 
result to this country firom such undertakings. The whale^ howo^Mr, still 

, continues to retire from the persecutions of man ; and the numbers of its 
ywaig, which are usually destroyed without remorse by the aTaricioiis 
bat imprudent fishermeUj must soon exhaust the fishery^ and search must 
then be made &r to the westward of Baffin's Bay^ and to the eastward of 
Spitsbergen^ for their places of retreat"— 1{m/# Fayags, 

12. Pasfenger Pigeon. — A young male bird flew on board the Victory 
during a storm^ whilst crossing Baffin's Bay in latitudr 79i* north, on the 
dlst 6f July 1829. It has never before been seen beyond the sixty-second 

' ^hgree of latitude ; and the circumstance of our haymg met with it so Ikr 
16 the northward^ is a singular and interesting fact. — Boss's Voyage. 
18. Spontaneous P/im<#.— Pew things are more extraordinary than tbe 

• nausual appearance and development of certain pknts in certain circum- 

^ stsnces. Thus, after the great fire of London in 1666, the entire surfiioe 
of the destroyed city was covered with such a vast profusion of a species 
<tf a cruciferous plant, the Sieymbrium trio of Linnsus, that it was caloa- 

- lated that the whole of the rest of Europe could not contain so many 
plants of it. It is also known that if a spring of salt vrater makes its ap- 

. peanmee in a spot even a great distance from the sea, the neighbourhood 
is soon covered with phmts peculiar to a maritime locality, which plants 
ptevions to this occurrence were entire strangers to the country. Again, 
when a lake happens to dry up, the surface is itomediately usurped by a 
vegetation which is entirely peculiar, and quite diflerent from that which 

.'flqiirished on its former banks. When certain marshes of Zealand were 
drained, the Carw cyperoides was observed in abundance, and it is known 
this is not at all a Danish plant, but pecuUar to the north of Germany.^ 
In a work upon the useful Mosses by M. de Brebisson, which has been 
announced for some time, this botanist states that a pond in the neigh- 

.bourhopd of Falain having been rendored dry during many weeks in the 

"height of suma^er, the mud, in drying was immediate^ aad entmly eo* 
vered to the extent of many square yards by a minute compact Moa 
tuff, formed of an imperceptible moss, the Phaseum asUiare, the stalks of 
inrhich were so close to each other, that upc^i a square inch of thislneir 
son, might be counted more than five thousand individuals <^ this ninate 
plant, ^hich had never previously been observed in the ooimtiy. 



, . NBW PUBLICATIONS. 

'1. k Treatise on Pulmonary Consumption and Scrofulous Diseases^ ■ By 
Jambs Clark, M.D., F.R.8., &c &c 8vo. pp. 399. Sherwood, 
; Qilbert, and Pipe^, London. 1885. 

1 The pemsal of ^ very interesting Volume has afforded us muck inl 
fbrmatioD, conveyed too in a most agreeable manner. We recommend 

VOC. XX. XO. XXXIX. JANUARY 1836. O 
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it not only to die pbOosopMcal practhioner^ bat also to tihe g^end leader* 
WtfM nedieal works generally written with as much care and beantj as 
Dr Ofaurk^s^ we would bear no more of the cottneness and pedantry of die 
tpbaosepber. 



% A SfHetmHe TreaUm m (he Thecffy and PracHe^ of Ihnining Land, 
4rc. ^c. By John Johnston, Esq. Land-Snrvejor. Third Edition 
Bnto^ed. One vol. 4to. pp. 225. With nmtterons En^Tings. 
Edkbaigh. I8a». 

It is scarcely necessary on our part, to noUce this now well kaowa iftd 
Tery highly esteemed work, farther than to add our recommendation of 
it, to those which have proceeded from so many respectable q[aMCe^ 
and to announce the publication of a third and enlaigsd edition* It it a 
Work deserving a place in the library of every landed pioprietor Uk tke 
comitiy. 

S. A Manual qf Select Medical Bikliograp^, m wkiah HU Imk^mH jirai 
ged Chronologically according to the subfecU, and the 4$rivmti9m9 ^ Ae 
Terms,, and the Nosohgical and Femacular Si/nonymt af a# Dimum, 
are given : With an Appendix, containing Liite ffthe CoHoetod W0Pk$ 
ef Authors, Systematic Treatises on Medioku, Trasuaotkms ^ 8^ 
cUti'es, Journals, <3jfc. S^o. By John Forbbs, M. D., F. ft. S.» com of tl» 
Editors of the Encyclopedia of Praetical Medicine^ a&d of thd Bnikh 
and Foreign Medical Review. London^ Sheiwood, Gilbert, and F^ec 
Royal octavo, pp. 403. 1835. 

Pff FoAei if alnady to well knowfl air an able and snecessfbl priUiti- 
lioner, a good natendisC, aAd lemed physician, that ft is suftcient to 
mention his name to teoure fbe attmtbn of the medical world to any 
woik pMceeding ft«n his hands. The present volume we have found 
^my Qtfsfbl, indeed is now utdispeasable to us, and we dontt not it has 
Sie this time become w«il known ta eveiy student of medical science. 

4, A MamwU (^ JMHsk rert^braie Animals, or descripHons of aO the anU 
mkbelmgimgtotheckmn SfammaHa, Aves, ReptiUa, Amphibia, and 
Fiscm^ mMth ham Um himerto observed in the BrUish Islands; in- 
eluding the Domesticated, Naturalised, and Extirpated Speeies. ' The 
«e«ofe systematically arranged. By the Rev. Leonard Jenyn8,*M. A., 
F. L. S., G. S., K 8., and GamMdge Hiilbsbphical Society. Cam- 
bridge, at the University Press. Longman and Co. London avou 
pp. 559. ^ 

Tlus valuable work, which ftiUy answers tiie high espeotaUons fbiined 
of it, has our entire approbation. We trust it is the pseooisov of other 
treatises on the Natural History of the Animals of Gieat Britain. 
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5. IHuHratUms qf (he Botany and other hranchei of the dMural BtHory 
of the Himalayan Mountaim, and of &ke Fhra of CatfMiere. By J« 
FoBBBS RoTLB^ Esq. F.R.S.^ M.R.A.S., &c &c Folio« W. and 
C. Allen and Co. Leadenhall Street^ London. 

Of dik splendid and beantifiil work whidi we have already a^lioed se* 
Tend ^BM8 ia tliifl Jotmal, seyen numbers have now appeared. It oon- 
tinaes to increase in interest^ and will> when finished, become a standard 
W(»k on the subjects which it tieats. MrBoyle>(who, we understaad, is 
about to return to India, will carry with him the thanks of European natu- 
nlists, for the valuable information he has communicated to them> and their 
best wishes for the continuance of his health in the vast field of discovery 
which win agtdn be opened to him. 

0. LeffuM Oedffnot/Hea; or Figurei and tkicripthfu qf the Charaeteritiio 
FtHfifitetkne of the dyf&ent Rock Formathne. By Dr H. O. Broivn* 
MPail* Heldefteigv ted(^ 

This second Part of Dr Bronn's valuabTe work on Fossil Organio &e- 
malns, which has just reached us, is equally interesting with the first. 
We are happy to learn that its continuance is secured, as, when finished^ 
it will fom one of «ttr best woiks o* this important brtmch <^ geology 
and geaend natand lastoryr 

JDr MMmay'e Narthem^ Fhra,'^ Am tajteri botaaisly Dt Aliimidet 
Munay of Aberdeen, assisted by the Bev. J. FarquhaiMny F.JL8, ^ 
Alford, well known for his writings in the Fhilosophioal TraoiMtctioai of 
the Itoyal Society of London, and in this Journal, have announced the 
speedy publication of " The Northern Flora; or a Description of the Na- 
tive Vegetable Productions of the North and East of Scotland, with an 
account of their place of growth, and their properties in Medicine and 
Buigeiy/' To form two vctane^iil oct«tt>. 
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Expkmaium of the Figures im Plate I, exhibiting the Mhntte Orga^ 
nizaiion of Seven Species of the Infusoria. 

Pig. 1. Nassula elegant, much magnified ; a, the rent ; b, the 
mouth and dental croAvn ; d, the organ which is supposed to secrete 
the fecuadating liquor ; here are also to be observed man j stomachic 
▼esicles> which are rendered opaque by the violet matter secreted by 
the animal. 

Fig. 2. The same at the moment of division^ and when it has a 
dental apparatus in each of the two individuals. 

Fig. 3. The dental crown isolated and somewhat contracted. 

Fig. 4. Nassula ornata ; a, the vent, whence have issued thedebris 
of the small infusores, which have formed its aliment ; 6, the mouth 
and dental aj^Muratus ; c, the ejaculatory organ ; d, the testide* 

Fig. 6. ChUodon cucullulus, (Syn. Loxodes cucuUus), exhibiting the 
dental apparatus } c, c, the ejaculatory vesicka ; and the atooiaohs 
filled with smaller animalcules. 

Fig. 6. Paramecium aurelia ; b, the mouth ; c, c, ejaculatory (nt- 
gans. 

Fig. 7* Ophrioglena atru, enlarged ; c, Ct ejaculatory cftpSki. 

Fig. 8. and 9. Notommata clavulata ; c, c, rotatory cilia ; p, {dnuryoz 
and jaws ; ^ the stomach ; ap. appendices of the stomach ; cL doacus ; 
.Vi Taut ; otr. ovary ; g, g, nervous ganglions ; t. die eye ; m. the mus* 
oles; /..the tail. 

Fig. 10. Notommata centmra, Eh. The same letters indicate the 
same parts as in the for^mg species ; b, b, internal branchial organs ; 
6, c, branchial canals. 

Esplamation of Plate /• 
BmtLom found on the Eastern Coast of Ireland. — Fig. 11. Front 
view of the lobes of the stomadi, and lateral view of the tubes or 
sheaths of the tentacula. Fig. 12. Lateral view of the lobes of the 
stomachy and front view of the sheaths of the tentacula. Fig. 13. 
C^eral appearance and arrangement of the cilia* They are repre- 
sented somewhat shorter in proportion, than they really are, in order 
to avoid the confused appearance inseparable fh>m the, overlapinng 
mentioned in the paper. 
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Biographical Memoir ofDr Thomas Young. By M. Arago.* 

Death which, without interruption, is thinning our ranks, 
seems, with a decided preference, to be directing his blows 
against the very limited class of o\xr Jbr^gn members. Within 
a short space of time there has dropt from the list of the Aca- 
demy the illustrious Herschel^ whose bold ideas concerning the 
arrangement of the universe appear every year to be acquiring a 
higher probability ; Piazzi^ who, on the first day of this century, 
presented a new planet to our solar system ; Watty who was, if not 
the inventor of the steam-engine^— for the inventor was a French- 
man — at least the discoverer of the many admirable combinations, 
by the aid of which the insignificant apparatus of Papin is be- 
come the most ingenious, the most useful, and the most powerful 
instrument of industry; VoUay whose electrical pile confers upon 
bim immortality ; Davy^ alike celebrated for the decomposition 
of the alkalies, and for the valuable safety-lamp of miners ; WoU 
lastofiy whom the English designate the Pope, as he never fuled 
in his numerous experiments, or in his abstruse theoretical spe* 
culations ; and, finally, Jenner^ whose discovery I need not cha- 
racterize among those who have experienced the feelings of a 
parent. To pay to these illustrious characters the becoming tri- 
bute of the regret, the admiration, and the gratitude of all those 
who have devoted themselves to science, is one of the principal 
duties which the Academy has imposed uponjthose on whom 
it has conferred the dangerous honour of speaking in its name 
* Read in the French Academy of Sciences. 
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on these our solemn festivals. To discharge this sacred debt 
with as little delay as posdble, is scarcely a less imperative obli- 
gation. Gentlemen^ the denizen academician always leaves after 
him, among the brethren to whom his election introduced him, 
many confidents of his private thoughts,— of the unfolding of his 
discoveries,— and of all the vicissitudes of his lot. The foreign 
member, on the ccmtrary, is far removed from us ; he but rare- 
ly takes his place amongst us, and we know little of his life, his 
habits, or his character, unless by the accounts of the traveller ; 
and, when a few years have passed away, if we find any traces 
of these documents, we can no longer depend upon their accu- 
racy ; literary news, which are not embodied in the press, are a 
species of money, the circulation of which at once alters the im- 
pression, the weight, and the value. 

These reflections will at once suggest the reason why the 
names ol Herschel, of Davy, and of Volta, have been pronounced 
in our meetings, before those of many celebrated acadehiiciians 
who have died in the midst of us ; and in a few moments, I trust, 
there will be no one amongst us, who iinil not willingly concede to 
the universal genius, whose life I am about to recotmt, a full 
right to a similar preference. 

Thomas Young was bom at Milverton, in the county of 
Somerset, on the 18th of June 1778, of parents who belonged 
to the sect of Quakers. He spent his earliest years with his ma- 
ternal grandfather, Mr Robert Davies of Minehead, who, though 
of active commercial habits, presented k rare excepUon, in not 
laying aside the cultivation of the classics. Young could read 
currently at the age of two years. His memory was truly ex- 
traordinary. In the time of his long sederunts at the Dame^ 
School in the neighbourhood of Minehead, he committed to me- 
mory, at the age of four years, a great number of English au- 
thors, and even some Latin poems, which he could repeat from 
beginning to end, lllthough at that time he did not understand 
the language. The naiiie of Young, then, like that of doany 
other celebrated ones already collected in our biographies, will 
contribute to nourish the hopes or the fears 6f many kind f^ 
thers, who will see, in a fbw lessons well recited or badly leaiiit, 
the certain tokens 6f a permanent mediocrity, or the infallible 
commencement of a glorious career. ' We should be losing bur 
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time if these notices of ours were to strengthen such prejudices. 
Accordingly, without wishing to interfere with those pure and 
lively emotions which are every year excited by the distribution 
of prizes, we may nevertheless state, that the one party may not 
abandon themselves to dreams which the future will never realise, 
and that the other may fortify themselves against disoourage- 
raem, that Picde la MirandotCf the phoenix of scholars ih all 
times and countries, when in ripe years, was an insignificant 
author ; thaf Newton, when keeping his terms in college, did 
not at all distinguish himself, and that at first, study had few 
attractions for him ; that' the first time he felt the necessity of 
workii^g was to take the place of a somewhat unruly scholar, 
who, seated on a form superior to his own, used to kick and an- 
noy him ; that at the age of twenty-two he contended for a fel- 
lowship at Cambridge, and was beaten by a certain Robert 
Uvedak^ whose name, except for this circumstance, would now 
have been completely forgotten ; and, finally, that Fontenelle 
was more ingenious than accurate, when he applied to Newton 
these reinarkable words of Lucan, — " Men have never seen the 
Nile, when small, and at its source.^ 

At six years of age Young was placed under a teacher at 
Bristol, frfiose mediocrity was very fortunate for him. There 
is no paradox in this statement The scholar could not accom- 
modate himself to the slow and contracted paces of his master ; 
he became his own instructor^ and it was thus those brilliant fa- 
culties developed themselves, which, urged to any extent, would 
certttnly have been enfeebled. 

Young was eight years of age, when accident, whose influ* 
ence on the events of the life of all men is more considerable 
than their vanity will always allow them to avow, threw him 
in the way of' studies which were exclusively literary, and re- 
vealed to him his vocation. A respectable land-surveyor, who 
lived hard by, conceived a great afiection for him. He some- 
times, on holidays, took him along with him to the sc^e of his 
labours, and allowed him to amuse himself with his instrumentk 
The operiitions, by means of which the young scholar percdved 
that distances of olgects which were inaccesfiible were determined, 
and their elevations measured, greatly struck bis imagination; 
but speedily a few chapters in a mathematical dictionary caused 
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every thing which was mysterknis to disappear. From this mo- 
ment in his Sunday walks the quadrant took the place of the 
paper kite ; and, in the evening, by way of relaxation, the young 
engineer calculated the distances which he had measured in the 
morning. 

From the age of nine to fourteen^ Young lived at Compton 
in Dorsetshire, with a master of the name of Thomson, whose 
memory was always dear to him. During these five years all 
his fellow-scholars were exclusiyely occupied, according to the 
custom of English schools, with a minute study of the principal 
Gredan and Roman authors. Young invariably maintamed the 
first place in his dass, and, at the same time, learnt the Fraicb, 
Italian, Hebrew, Persian, and Arabic languages. His aoquisi- 
tion of the two former was occanoned by his desire to sati^ the 
curiosity of one of hb associates, who had in his possession many 
books which were printed in Paris, with the contents of which 
he was unacquainted ; he learnt the Hebrew that he might read 
the Bible in the origmal ; and the Persian and Arabic with the 
design of answering a question which had been started at the 
dinner-table— Whether there were as marked difierences amongst 
the Eastern languages as there were amongst European. 

I feel it necessary to state, that I am now writing from au^ 
thentic documents, before I add that, whilst he was making such 
unheard of progress in the languages. Young, during his walks 
around Compton, was seized with a violent passion for botany, 
and that destitute of those means of magnifying, which naturalists 
are in the habit of using when they wish to examine the more 
delicate parts of plants, he undertook himsdf to construct a mi- 
croscope, without any other help than a description of this in- 
strument which is given by Benjamin Martin ; and that to ar- 
rive at the accomplishment of his wishes, he had first to acquire 
much dexterity in the art of turning ; and then, the algebraical 
formulas of. the optician having presented to him symbols of 
which he had no idea (the symbols of fluxions), he was for a 
'time in great perplexity ; but that, finally, not wishing to g^ve 
up the magnifying of the pistils and stamina, he found it easier 
to apprdiend the difierential calculus, and so to understand the 
unlucky formula, than to send to the neighbouring town to buy 
a microscopes 
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The eager activity of the young philosopher had seduced him 
beyond the limits of his strength, and, at the age of fourteen, his 
hralth was most seriously injured. The symptoms led to the 
belief that his lungs were affected ; but the threatening appear- 
ances yielded under professional advice, and the anxious care 
which his relatives exercised towards the invalid. 

It often happens with our neighbours beyond the Channel, 
that a gentleman who can afford it, when he intrusts his child to 
the care of a private tutor, seeks, among the boys of his ac- 
quaintance, for an associate who is already known for his 
abilities and acquirements. It was on this fooUng that Young, 
in 1787, became the fellow-scholar of the grandson of Mr David 
Barclay of Youngsbury in Hertfordshire. On the day of his 
arrival, Mr Barclay, who, without doubt, felt no disposition to 
be too exacting with a scholar of fourteen years of age, gave him 
a number of phrases to copy, that he might ascertain how he 
could write. Young, somewhat humbled perhaps by this kind 
of experiment, asked permission to reUre into the next room. 
Being longer absent than the copying seemed to require, Mr 
Barclay began to amuse himself at the expense of the little 
quaker, when at length he appeared. The copy was exceeding- 
ly well written, — a writing-master could not have done it better. 
With regard to the delay, there was no ground for complaint, 
for the little quaker, as Mr Barclay called him, bad not only 
transcribed the given English phrases, but had, moreover, trans- 
lated them into rdfie different languages ! 

The preceptor, or, as he is called in Britain, the tutor^ whose 
bunness it was to conduct the education of the two scholars of 
Youngsbury, was an eminent young man, who was then much 
engaged in perfecting his acquaintance with andenc languages ; 
he was, at a future time, the author of the Calligraphia Grceca. 
He was not slow to perceive the immense superiority of one of 
his pupils, and he recognised, with the most praiseworthy mo- 
desty, that, in tb^r common studies, the true tutor was not al* 
ways be who bore the name. 

At this period. Young prepared, resorting always to the on- 
^nal sources of information, a detailed analysis of the numerous 
systems of philosophy which were professed in the different 
schools of Greece. His friends speak of this work in the highest 
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strains of admiration ; though I cannot say if the public is ever 
likely to receive the benefit of it. At all events, it could not 
be without its influence upon the life of the author, for, in giving 
himself up to a minute and attentive examination of the wild 
caprices which abounded in the conceptions of the Greek philo^ 
sophers, Young felt that the partiality he had hitherto retained 
for the principles of the sect in which he was bom gradually 
became more feeble, although he did not separate himself entire- 
ly from it till some years after, during his stay at Edinburgh. ' 

The little circle of students of Youngsbury was in the habit 
of quitting Hertfordshire for some months during the winter, 
and resorting to London. On one of these occanons Young 
encountered an instructor who was worthy of him. He was ini- 
tiated into chemistry by Dr Higgins, whose name I am the more 
solicitous to introduce here, because, in spite of his many inac- 
curades, we should be unjust not to admit the useful part which 
he took in the theory of definite proportions, one of the most 
beautiful acquisitions of modem chemistry. 

Dr Brocklesby, the materpal uncle of Young, and one of the 
most celebrated physicians in London, justly proud of the bril- 
liant success of bis young relative, occasionally communicated 
his compositions to the men of science and literature, whose ap- 
probation might have flattered his vanity. In this way Young 
early found himself in personal communication with the cele* 
brated Burke and Windham, members of the House of Com- 
mons, and with the Duke of Richmond. The Duke, who was 
at the time Master' of the Ordnance, ofiered him the situation of 
his assistant secretary. The two other politicians, though they 
also wished to attach him to the public service, recommended 
him first to go to Cambridge for a time, to study law. With so 
many powerful patrons, Young might readily have reckoned on 
one of those lucrative posts which persons in oflice are not slow 
to confer upon those who can save them from the trouble of all 
study or application, and who can supply them daily with the 
means of shining at court, in the councU, or the senate, and witls 
out ever compromiMng their vanity by indiscretion. But Voung, 
fortunately, had, a conviction of his own powers; he felt within 
him the germ o[ those brilliant discoveries which have since so 
much distinguished his name ; and he preferred the laborious 
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but independent career of a man of letters, to the golden chains 
.which were diqplayed before hia eyes. His, then, be the ho- 
nour I and let his example serve as a lesson to many of our 
young men whom the kwe of power diverts from their noble 
vocation, to transform them into the mere drudges of office ; let 
tbem, like Young, fix their thoughts upon the future, and not 
sacrifice to the worthless, and withal fleeting, satisfaction of 
being surrounded with suitors, those proofs of esteem and gra- 
titude which the public rarely fails to pay to intellectual labours 
of fi high character ; and if it happen that, from the illusions 
of inexperience, they should feel that we have prescribed for 
Ihem. too graat a sacrifice, we would ask them to receive a lesson 
concerning amlntion from the mouth of that great captain, whose 
ambitioa knew no bounds, — to meditate upon the words which 
ihe i$rst consul, the hero of Marengo, addressed to one of our 
most honourable colleagues (M. Lemerdcr), at a time when he 
refused (a common practice with him) a very important place^ 
that of counseUor of state: — ^^ I understand, sir! you love let- 
tecs, and you would devote yourself entirely to them. I cannot 
expose this resolution. For mjrself, do not suppose that, had 
I not l)ecome gsneraliasimo, and the instrument of the desti* 
pies of this great nation, I should ever have subjected myself 
fo the drudgeries of office^ and put mjrself in the state of de- 
pendence of those who do so, in the quali^ of minister or^of 
ambassador P No, no i I should have devoted myself to the 
study of the exact sciences. I should have followed the route 
of Galileo and of Newton. And since I have succeeded in^my 
grand enterprises, I should also have distinguished myself by 
my scientific labours. I should have left the recollection of my 
great discoveries. No other j^ory would have tempted my am- 
bition.^ 

Young made choice of the medical profession, in which he 
hoped to find fortune and independence. His medical studies 
were began in London, under Baillie and Cnuckshank ; he con- 
tinued them in Edinburgh, where Black, Munro, and Gregory 
then shone; and at Gottingen, in the year 1795, he took his 
doctor^s degtee. Before submitting himself to this foolish for- 
mally, which b nevertheless so imperiously required. Young, 
still a youth, had made himself known to the scientific world by 



Digitized by VjOOQ IC 



220 Biographical Memoir ofDr Tliomas Young. 

a notice concerning the gam Ladanum ; by the oontrovergj be 
maintained with Beddoes on the Bubject of Crawfiord^a theory of 
caloric ; by a memoir conoeming the habitA of sfiiders, and the 
system of Fabricius, all of which were eariched by nucfa leam- 
ed research; and, finally, by a work ob which I diril dwdl 
somewhat longer, on account of its great merit, of the extraor- 
dinary favour with which it was first re«eived, and the great 
neglect into which it has since fallen. 

The Royal Society of London enjoys, throughout the three 
kingdoms, a very high and well-merited consideration. The 
Philosophical Transactions have been, for a century and a half, 
the glorious archives in which British genius considers it ho- 
nourable to deposit its claims to the gratitude of posterity. Ilie 
desire to see his name inscribed in the list of the contributors to 
this truly national collection, along with those of Newton, Brad- 
ley, '^Priestley, and Cavendish, has ever been, among the stu* 
dents of the celebrated universities of Cambridge and Oxford, 
of Edinburgh and Dublin, the most lively as the most legitimate 
subject of emulation. This, however, is the last limit <^ the 
ambition of the man of science ; he aspires to it only on the oo- 
caaon of some first-rate work ; and the early essays of his youth 
reach the public by a way better fitted to their importance, 
through the means of those numerous Journals and Beviews, 
which have so much contributed among our neighbours to the 
progress of human science. Such is the common course of 
things; and such, consequently, was not the course of Dr 
Young. At the age of twenty, he sent a memoir to the Royal 
Society ; the Council^ composed of the most illustrious m^i of 
the day, honoured the work with its approbation, and it soon 
appeared in the Transactions of the Society. In it the author 
treated upon virion. 

The subject was any thing but new. Plato and his disdples, 
four centuries before the Christian era, were engaged with its 
consideration: but at present their ideas could be cited for 
scarcely any other purpose than to justify the celebrated and 
not very flattering sentence of Cicero, *^ That no ofHnion is so 
absurd as not to have found some phibsopher to support it.^ 

After an interval of two thousand years, we must transport 
ourselves from Greece to Italy before we can find any ideas 
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on the interesting subject of vision which deserve the attention 
of the historian. There (without however, like the philoso- 
pher of JSgina, having haughtily interdicted from his school 
those who were not geometers), the prudent experimenters 
pointed out the only road by which man can succeed, without 
committing errors, in the conquest of unknown regions ; it was 
there that Maurolycus and Porta proclaimed to their cotem- 
poraries, that the problem to discover thai which is, presents 
so many difficulties, that it is at least presumptuous for any 
to throw themselves ^^ into the world of inUJligibles^ and to 
seek for whai ought tobe ; it was there that the two celebrated 
countrymen of Archimedes tried to unveil the part performed 
by the different mec^ of which the eye is composed, and to 
shew that they were willing, as were Gralileo and Newton af-^ 
terwards, not to raise themselves above that knowledge which 
might be elaborated or controlled by the senses, and which, 
under the portico of the academy, was stigmatized by the dis- 
dainful epithet of a simple opinion. Such, however, is human 
weakness, that, after having followed, with extraordinary su:*- 
cess, the principal inflections of the rays of light across the cor- 
nea and the crystalline lens, MaurcJycus and Porta, when on 
the point of attaining their end, stopped all of a sudden, as be- 
{ore an insurmountable difficulty, when they found their theory 
opposed by the opinion that objects should appeiar to the mind 
reversed, if the images in the eye were turned upside down. 
The bold genius of Kepler, however, did not allow him to be so 
staggered. It was from metaphysical reasoning (psychology) 
that the attack originated, and it was by reasoning, clear, pre- 
cise, and mathematical, that the objection was overturned. Un- 
der the powerful hand of this great man, the eye became pre- 
cisely the simple optical apparatus, known under the name of 
the camera obscura; the retina the surface on which the fncture 
is reflected ; the crystalline humour being in the place of a com- 
mon lens. 

This comparison, which has been generally adopted since the 
days of Kepler, gives rise to only one difficulty. The camera 6b- 
scurOy as in a common telescope, must be put at its right focus, 
according to the distance of the objects. When these objects 
approach, it is necessary to withdraw the reflecting surface from 
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tbe leas, and a contrary movement becomes necessary if the ob- 
jects remove farther off. To preserve to the images, then, all 
the necessary distinctness, without ohang^g the position of the 
surface which receives them, is impossible, unless the curve of a 
lens varies ; that increases when we look at near objects, and di- 
minishes when we look at distant ones. 

Amongst the various methods of attaining distinot images, na- 
ture has necessarily made dioioe of one; for man can see with tbe 
greatest accuracy at distances which are very difierent. The 
question thus introduced has been a subject of keen research 
and discussion among philosophers, and many illus^ious m^i 
have taken part in the debate. 

Kepler, Descartes, and many others, have muntuned that the 
whole of the globe of the eye is susceptible of being flattened 
and elongated. 

Porierfield, Zinn, and others, have supposed that the crystal- 
line was moveable, and, as required, could move nearer to or far- 
ther from the retina. 

Jurin, MUschenbroek, and others, thought that there was a 
change in the curvature of the cornea ; while Sauvages^ Bour- 
debt, &c. also maintained a change of curvature, but only in the 
crystalline. This last is the opinion of Young ; and two me- 
moirs which he successively presented to the Royal Society of 
London, contain its complete development. 

In the former, the question is investigated principally in an 
anatomical point of view. Here* Young demonstrated, by means 
of direct and very delicate instruments, that the crystalline is 
endowed with a fibrous or muscular constitution which is admi- 
rably adapted to all varieties of change of form ; and this disocv 
very overturned the only solid objection which previously had 
existed against the hjrpothesis of Sauvages, &c. Scarcely was 
this discovery published, when Hunter claimed it as his own ; 
and by so doing, the celebrated anatomist promoted the interest 
of the young physician, because his memoir had never been pub- 
lished, and had been communicated to no one. But this part 
of the discussion speedily lost its interest ; for it was soon de- 
monstrated that Leeuwenboek^ by means of his poweful mi- 
croscopes, had previously observed and represented, in all their 
ramifications, the muscular fibres of the crystalline of a fish. To 
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awaksQ afi««b puhUe attentioni whicb had been ^Inuisted by so 
many debates^ nothiiig more iras necesauy than the high eele* 
brity of two otbar memben of the Bojal Society, who now en- 
tered the littB. The one was a welUmovn anatomist, and the 
oUier the most cddl>iated artist of wbom Eagland can boast* 
They combined their eflbrts for the purpose of estaUishing imaU 
teraUy the fomi of the crystalline lens. The learned world would 
not readily suspect that Sir E. Home and Ramsden together, 
could make inaccurate esqpmments, or could be deoeiYed in dii« 
croso^ measureiiaents. Young himsdf thought it impossibts^ 
and therefore did not hesitate publidy to give up his theory. 
This willingness to allow himsdf beaten, so rare in a young mm 
(^twenty-five, is still rarer on the occamon of a first publication, 
and was therefore almost an unexamfded proof of modesty* 
But, in truth. Young had nothing to retract In 1800, after 
withdrawing his disavowal, he propounded anew his theory of 
the formation cS the crystalline^ in a paper to whidi, since, no 
serious objection has been made. 

Nothing is more simpk than his argument, and nothing more 
ingenious than Us experiments. Young first rejected the hypo- 
thesis of a change in the curve of the cornea, by the asnstance 
of microscopic observations, which would have made the slightest 
variations appreciable; or, to express it otherwise, he placed the 
eye in particular conditions, in which the change of the curve 
could have no effect,-4ie plunged it in water, and proved that 
then the power of seeing at Afferent distances remained Cdm- 
plete. 

The second <^ these possible suppositions, that of an altefa^ 
tion in the dimensions of the organ, is then'overtumed by a se* 
ries of objections and experiments, to whidi it would be difficult 
not to yield* And thus the problem becomes irrevocaUy settled ; 
for who, in truth, does not see that if, of three posttble soluti<»is 
two have been rejected, the third becomes necessary,— that the 
radius of the curve <^ the cornea, and the km^tudinal diameter 
of the eye, being unalterable, the shape of the crystallme itself 
must necessarily change ? Young, however, did not stop there ; he 
proved directly, by the mmute phenomena of the disarrangement 
of images, that the crystalline really changes its curve. He in* 
vented^ or at least improved, an instrument which mig^t be used 
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by peraoiis of the least intelligence, and not at all aocuftomed to 
ddicate experimentd ; and, armed with tbis new means of in- 
vestigation, be convinced himself that all tliose who had been 
deprived of thetr crystalline lens, by its being extracted for ca- 
taract, did not possess the faculty of aeeing distinctly at different 
distances. 

We may be truly surprised, that this admirable theory of vi- 
sion, this net«work so cunningly wrought, where acute rea- 
soning and most ingenious experiments so beautifully support 
each other, does not occupy in science the distinguished place 
^bich is due to it : but for the explanation <^ this anomaly there 
is no necessity of goii^ very far — and Young was not, as he 
used often with grief to declare, another Cassander who was pro- 
claiming new truths, which his ungrateful contemporaries refused 
to receive. Though less poetic, it would, I believe, be more 
true to remark that the discoveries of Young have never been 
known to the great majority of those who would have been able 
to appreciate them. The pbysblogists did not read his beauti- 
ful memoir, for it presupposes more mathematical knowledge 
than is usually cultivated in the faculties; and the philoso- 
phers again neglected it, in their turn, because in oral die- 
courses or in printed works, the public scarcely requires 
more than those superficial views which a common mind can 
grasp without fatigue. In all this, whatever may have been 
the opinion of our learned colleague, we see nothing pecu- 
liar ; like all those who sound the greatest depths of science, 
be has be^ misunderstood by the crowd ; but the ap[dause of 
many illustrious men should be his consolation. In a case of 
this sort, we should not count the suffrages, but should weigh 
them. 

The most beautiful discovery of Dr Young, and that which 
will make his name imperishable, was suggested to him by an 
object apparently very trifling, viz. by those soap-bubbles, so 
brilliantly coloured, so light, and which, with difficulty escaping 
from the tobacco-pipe of the school-boy, become the sport of 
the most imperceptible currents of air. Before such an en- 
lightened audience as this, the difficulty o[ producing a phe- 
ncinenon, its rarity, and its usefulness in the arts, are not 
the neces^ry indications of its importance in science. I have 



Digitized by VjOOQ IC 



Biographical Memoir ofDr Thmas Youfig, 225 

without ttruple, then, attached to the pdaytUng of a ehild, the 
diK»very which I am about to analyxe, with the aBmirance that 
it will Dot suffer from its conneetion with this origin. At all 
events, I have no occaaon to call to recollection, either the ap- 
ple which, leaving the branch on wiiich it grew, and falling un- 
expectedly at the feet of Newton, directed the thoughts of this 
great man to the simple but pregnant laws which regulate the 
movements of the stars; nor to the (fivided frog to whidi 
Physics has been recently so mudi indebted in the wondrous 
fnle of Volta. In truth, without even pronouncing the name of 
soap-bubbles, I might have supposed that a philosopher had 
chosen for the subject of his experiments distilled water, that is 
to say, a liquid which, in its pure state, exhibits only the slight- 
est tints of blue and green, and then only when seen in thick 
masses. What then, would have been the thought of his vera- 
dty, if he announced, without any: further explanation, that 
to this limpid water he could, at will, communicate the most 
resplendent colours ; that he knew, how to make it violet, blue 
and green ; that he knew how to make it yellow like lemon-peel, 
and red like scarlet, without altering its purity, or mixing it 
with any foreign body, or even without changing the propor* 
tions ci its principal gaseous constituents ? The public would 
assuredly connder the philosopher unworthy of all credit when, 
after so many strange propoMtions, he should moreover add, that, 
to produce the colour in the water, all that was necessary was 
to reduce it to the state of a thin pellicle ; and that thinness 
may thus be r^^arded as synonymous with coloured; that the 
transition of each tint to a tint the most difierent is a necessary 
consequence of a simple variation of the thickness of the liquid 
lamina ; and that this variation, in the transition of the red t6 
the green ray, for example, is not more than the thousandth 
part of the thickness of a hair 1 Well then, these incrediUe 
theorems are nothing more than the inevitable consequences of 
the properties of the colouring wfaidi are presented by the soap- 
bubbles, and even by the very thin laminae of all kinds of 
bodies. 

That we may comprehend how such extraordinary pheno* 
raena have, for more than two thousand years, daily presented 
themselves to the eyes of philosophers, without exciting their at. 
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ientioi^ we have only to remeniber to how small a mtmber of 
persons NaUu-e has imparted thevaluaUe frcuky o£ bmg as- 
toniabed upoa .fitting occasioiMu . 

Boyle was the £rst to open up tlus rich muie. He neyertbe* 
lev confined, himself to a nunute descriptian of the yarious ciiw 
cumQtanoes which produce the iwnbow. His associate Hooke 
went farther. He believed that be had discovered the cause 
qi this kind of colouring in the mutual crossing of the rays, or, 
to adopt his own language, in the mutual crossings of the waives 
reflected by the two surfaces of the thin plate. This, as we 
§liall 6^9 was a marie of his genius ; but it could not be app^e- 
;<?ated at a time when the complex nature of white light was not 
y^t known. 

Newton made the colours of thin plates the object of his £s- 
vipurite study. He devoted a whde bode of his celebrated 
treatise on optics to them ; and estaUi^ed the laws of their for* 
mation by an admirable suite of experiments whidi has hitherto 
been excelled by no one. By illuminating with homogeneous 
light the regular small coloured rings whidi Hooke had already 
mentioned, and which were produced around the point of con- 
duct of two superimposed glass-lenses, he proved that, for each 
kind of simple cdour, there exists, iot thin laminse of every sort, 
certain thicknesses at which no light is reflected. This result was 
of fundamttital importance, as it contained the key of all these 
phenomena. 

.. Newton was less happy in the theoretic views which this re* 
markaUe observation suggested to him. To say, with his, 
of a luminous ray which is reflected, that it is in a ^ of easy 
reflection ; and to say of a ray which entirely traverses the plate 
that it is in a ^< of easy transmission, is nothing m(»e than to 
announce in obscure terms that whidi the experiment of the 
two lenses had previously shewn. 

. Thetheory of Thomas Young was not liable to this objec- 
tioD« In it he did notadmit,;Sfoof any kind, as an original pro- 
perty of rays; and the thin plate was moreover assimilated, in all 
respects, to a thick mirror composed of the same materials. If in 
aome of these points, no Hght was seen, Young did not thence 
conclude that its reflection bad ceased in these points, but sup- 
posed that, in the peculiar directions^of these poiali^ the rays 
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reflected by the second surface, enoountering the rays reflected 
by the fir^ were completefyafmihikUecL It is this conflict of 
the rays which the author designated by the name, now so &- 
HiQus, of inierfbrence. 

This, then, -beyond contradiction is a most strange hypothesis 
Who would not be surprised to find darkness in the sun^s rays, 
— in points which the rays of the luminary freely reach ; aad 
who would imagine that any one could suppose that the dark«> 
ness could be produced by light bang added to light 1 

A philosopher may well be proud when he can announce a 
result, which to such an extent as this surprises our common 
apprehrasions ; but he ought, without delay, to support it with 
demonstrative proofs, under the risk of bebg compared to tboae 
Eastern writers, whose wild reveries so mudi de)^;kted for a 
thousand and one nights the sultan Schahriar. 

But Young had not this prudence ; and at first he only de- 
monstrated that his theory would explain the phenomena, and 
proceeded no farther than possibilities. So that when, at a later 
period, he proceeded to his poutive proofs, the puUic had 
fidopted prqudioes which he could no longer overcome. It is 
nevertheless true that the experiment upon which our learned 
colleague at that time founded his mefflond)le discovoy, places 
it beyond the shadow of a doubt. 

Two rays coming from the same source may pKxseed by 
routes somewhat different, and may cross at a certain point in 
space. If in this pcHUt we place a sheet of fine paper, each ray, 
taken ak>ne, will illuminate it brightiy ; but when the two rays 
unite — when they arrive simultaneously upon the paper— ^ iL 
lumination disappears, and the most oomfrfete darkness takes the 
place of light. 

Two rays do not, however, always completely destroy each 
Other in the point of intersection. Sometimes there is only a 
partial obscuration ; and sometimes the one ray is added to the 
other. Every thing depends on the difference of the lengths of 
the course which they have run; and that according to very 
sunple laws, the discovery of which would at any time have been 
sufficient to have immortalized any pfaik)sopber. 

The differences in the course whkh produces among rays 
those conflicts which are accompanied with their entire destruc- 



Digitized by VjOOQ IC 



2S8 Biographical Memoir qfDr Thomas Young. 

tion, differ in amount for lights differently coloured. When 
two white rays croes each other, it is then possible that one of 
their principal component parts, the red ray for example, may 
alone be in those circumstances in which it will be destroyed. 
But white deprived of red becomes green ! This luminous in- 
terference, then, manifests itself by the phenomaia of coloration; 
and thus the different elementary colours exhibit themselves, 
without a prism having separated them. And now then, let it 
be well considered, that there does not exist a single point of 
space where a thousand rays of the same origin do not cross af- 
ter being reflected more or less obliquely ; and then we may at 
once perceive all the extent of that unexplained r^on which 
the doctrine of interferences opens up to the investigations of 
philosophers. 

At the time when Dr Young published this theory, many of 
the phenomena of recurrent colours had already presented them- 
selves to the attention (^observers; and, we must add, had re^ 
mained wholly unexplained. Among the number we may men- 
tion those which are formed by reflection, not more on thin pel- 
licles than on thick mirrors of glass which are somewhat curved; 
also the iridescent bands of difierent sizes with which the sha- 
dows of bodies are fringed externally, and sometimes covered 
internally, which GrimaJdi first perceived, and which also exer- 
dsed the genius of Newton, but the satisfactory theory of which 
was proposed by Fresnel; also the red and green coloured 
arches, more or less numerous, which are seen immediately 
underneath the seven prismatic colours composing the principal 
rainbow in thetsky, and which had appeared so completely in- 
explicable, that philosophers had ceased to make any mention 
of them in the common treatises on physics; and finally, those 
coronas of marked colours, with diameters perpetually var}ring, 
which often appear round the sun and the moon. And when 
I remember that there are those who do not value scientific 
theories, except so far as they have an immediate practical ap- 
plication, I must not terminate this enumeration of the pheno* 
mena which characterize the more or less numerous series of pe- 
riodic colours, without mentioning those rings which are so re* 
markable for the regularity of thar form, and the purity of their 

2 
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colours^ with which every strong light seems to be surrounded 
when it is looked at through a mass of floating motes, or of minute 
filaments which are of equal dimenuons. It was' these rings in 
truth, that suggested to Young the idea of an extremely simple 
instrument which he called Eriometer^ and with which we can 
measure without difficulty the dimensions of the most minute 
bodies. The Eriometer, which is yet but little known among 
observers, has an immense advantage over the microscope, in 
that, in a moment, it supplies us with the mean size of the mil- 
lions of particles which are found in the field of vision. It, 
moreover, possesses the singular property of giving no indica- 
tion when the particles difier very much among themselves, and 
when the determinatiouof the question could be of no real bene- 
fit. Young applied his eriometer to the measurement of the 
globules of the blood in the different classes of animals, — to 
that of the fine dust of various species of vegetables, and also 
to measure the fineness of the fleecy fibres employed in the ma- 
nufacture of goods, from that of the hair of the beaver, the finest 
of all, to that of the fleece of the sheep of the Sussex breed, 
which was placed at the other extremity of the scale, and the 
filaments of which were four and a half times as thick as the 
hair of the beaver. 

Previous to the time of Young, the numerous phenomena re- 
specting coloration, to which we have been alluding, were not 
only inexplicable, but could not in any way be associated with 
each other. Newton, for example, who was so long engaged 
with the subject, did hot see any connection between the irises 
of these laminse, and the colours of the spectrum. Young 
shewed that these two kinds of coloured striae were only difie^ 
rent efiects of interference. At a subsequent period, when 
chromatic polarization bad been discovered, he deduced from 
some measurements of thickness, some remarkable numerical 
analogies, which led to a strong presumption that, sooner or 
later, this extraordinary kind of polarization will be connected 
with his doctrine. Before that takes place, however, we must 
allow, there is a great void to fill up. Important properties of 
light which were then wholly unknown, did not allow the sup- 
position that in certain crystals, &c. double refraction would 
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produce peculiarities by those dertrucdoiiB of light wfaUi tt^' 
suit from the croisiiigs of two pencils ; Yoang, however, Iwd 
the honour of opening the way in this career^aiid he eonnneiiecd 
the deciphering these hioroglyphics of optics. 

(To this suoceeds an account of his disooveries in hierpgly-^ 
phicd, which we presented to our readers in our 19th Tolume, 
and on which now, therefore, we need not dwell) 

The limits to which I am confined, do not allow me even to 
quote the simple titles of many of the writings which Dr Young 
published. The mere aimouncement of so rich and varied a 
catalogue^ is suffident to establish the high character of our 
learned associate. Who is there, in truth, but would suppose, 
that we were giving the list of the labours of several academies, 
and not those of a single person, when he heard the following 
enumeration of disdnct titles ; — Memoir on the forges, where 
iron is wrought — ^Essays on music and painting — Researches on 
the habits of spiders, and on the sjrstem of Fabridus— On the 
stability of the arches of bridges — ^Upon the atmo6ph»« of the 
moon — Description of anew species of opercularia-^Mathematical 
theory of epicydddal curves— On the restoration and translatiott 
of certain Grecian inscriptions— *0n the means of strengthening 
the frame- work of ships of the line — On the play of die heart 
and arteries in the phenomena of circulation — Theory of tides 
•«--Ou the diseases of the chest — On friction in the axis of ma- 
chine8--*0n the yellow fever*-On the calcidation of eclipse&-* 
Essay on grammar, &c. 

These labours, so numerous and varied, would seem to have 
required the laborious and retired life of one of those geniuses 
who is almost lost to those around him, and who, from their 
early youth, detach themselves from aD their ootemporaries, 
and bury thanselvesin their studies. But far from this. Young 
was what is usually called a man of the world. He was a fre- 
quent ornament of the most brilliant circles in London. The 
graceful elegance of his mind and manners, would have amply 
sufficed to have conferred distinction in these; but when we 
moreover conuder that in these num«x>us meetings there may 
be some fifty subjects which, in their turn, are all discussed in 
a few hours, the value of such a Jiving Ubrary will be easily 
perceived, where every one couJdiat.the moment find an accu- 
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rate and satidfactory answer upon questions of every kind which 
might be proposed to hioL 

Young was deeply conversant with the arts. Many of his 
memoirs testify the profound knowledge he had early acquired 
of the theory of music. He was also an excellent performer, 
and I believe there was not a couple of known instruments, even 
including the Scotdi bagpipe^ on which he could not play. His 
taste for painting appeared during his stay in Germany. It 
was there that the magnificent collection of Dresden wholly ab- 
sorbed him, for he did not onJy aspire to the easy acquirements 
of knowing to a certainty the name of the painter of every pic- 
ture, but the characteristic features and defects of all the great 
masters, their frequent changes of style, the material objects 
with which they worked, and all the modiBcaticms which these 
objects, and amongst others the colours, underwent in the course 
of time, occupied him in their turn. In a word. Young studied 
painting in Saxony, as formerly he had studied languages in his 
own country; and as afterwards he studied all the sciences. 
Every thing was in his view a subject of meditation and research. 
His college companions used to narrate a laughable example of 
diis tendency of his mind. They state that one day on going 
into his room at Edinburgh, after he had for the first time re- 
ceived his dancing master^s instructions on the minuet, they 
found him engaged in tradng, with rule and compass, the va- 
rious crossings of the two dancers, and the various improve- 
ments which he thought might be introduced. 

Young very early bcnrrowed from the Quakers, to whose sect 
he then belonged, the opinion that the intellectual faculties of 
children usually differ far less than is usually supposed. Thai 
which one man has done another may do, had become his favour- 
ite maxim, and never did be decline any personal proofs to 
which he was desired to submit his system. The first time he 
mounted on horseback, in company with the grandson of Mr 
Barclay, the groom who followed them cleared a ^-bar gate. 
Young immediately tried to follow him, but was thrown to the 
distance of ten feet. He got up without saying a word, made 
a second attempt, was again unseated, but stuck to his steed ; a 
third time he tried it, and as his favourite thesis required, sur- 
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cceded in doing what had been done before him. This experi«» 
ment need not have been dted here, bad it not been again re* 
peated first at Edinburgh, and then at Gotungen, and push- 
ed farther than would perhaps be generally credited. In one 
of these towns, Young, after a very short preparation, made 
a trial of his skill with a renowned rope-dancer ; in the other^ 
and always in consequence of a challenge being made Um, he 
acquired the art of horsemanship to a most extraordinary ex- 
tent, and which certainly attracted attention, in the midst c^ 
first-rate performers, whose feats every evening attracted nu- 
merous spectators to the Circus of Franooni. Thus, those who 
delight in making contrasts may, on one side, picture to tbem-* 
selves Newton, the timid Newton, apprehensive of entering a 
carriage, lest it should be overturned, with his arms extended, 
and his two hands grasping the doors ; and, on the other, his 
illustrious rival galloping erect upon two horses, with all the 
confidence of a professional equestrian. 

In England, a physician, if he wishes not to lose the public 
confidence, must abstain from engaging in all scientific and lite- 
rary research which appears to be fordgn to the healing art. 
For long. Young sacrificed to this prgudice, and his writings 
appeared anonymously. This veil, it is true, was very thin ; 
two contiguous letters of a certain Latin device successively ser- 
ved, in a regular order, as the signature for each memoir ; but 
Young communicated the three Latin words to all his friends, 
domestic and foreign, without imposing secrecy. Besides, who 
could be ignorant that the illustrious author of the Theory of 
Interferences was the foreign secretary of the Royal Society of 
London ; that he gave in the amphitheatre of the Royal Insti- 
tution a general course of mathematical physics; that, associated 
with Sir H. Davy, he published the Journal of Science, &c. &c. ; 
and besides, we must remark that the anonymous character was not 
regularly raaintained,except for hislesser memoirs. On important 
occasions, as for example, when there appeared, in 1807, the two 
volumes in 4to of 800 or 900 pages each, where all the branches 
of natural philosophy are treated in a manner so new and pro- 
found, the amour-propre of the author obliterated the interests 
of the physician, and the name of Young, in large characters, re- 
placed the two small italic letters, whose turn it was to have then 
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appeared, and which, it must be confessed, would have cut rather 
a ridiculous figure on the title-page of this colossal work. 

Dr Young then, either in London, or at Worthing, where 
he used to spend the summer months, had never an extensive 
practice. The public regarded him as over-wise ! We must 
even state, that his lectures in medicine, those, for example, 
which he gave at St Greorge's Hospital, were never popular. In 
explanation of this, it has been remarked, that the lectures were 
over-full, and too substantial, and that they exceeded the cape- 
city of ordinary intelligences ! But might not this want of suc- 
cess rather be attributed to the freeness, but seldom met, with 
which Young pointed out the inextricable difficulties which are 
encountered at every step in the study of the numerous disor- 
ders to which our feeble frame is subject ? 

Could it be thought, especially at a time when every one is 
anxious to gain his end speedily, and with little fatigue, that a 
lecturer on medicine could retain a numerous class, if he com- 
commenced with such words as we now quote from Dr Young : 
<^ No study is so complicated as that of physic. It surpasses 
the limits of human intelligence. Those physicians who rush 
forward, without attempting to comprehend what they see, are 
often as near the mark as those who engage in acute generaliza- 
tions, based upon observations, in regard of which all analogy 
is defective.^ And if the professor, continuing the same strain, 
were to add : ^* In medical lotteries, the chance of him who pos- 
sesses ten tickets, must evidently be greater than that of him 
who has only five.*^ When they believed themselves engaged in 
a lottery, those of his auditors whom the former sentence had 
not dismissed, would be but little disposed to make great exer- 
tions to procure more tickets, or, to ej^plain the thoughts of our 
learned associate, the greatest possible quantity of knowledge. 

In spite of all his knowledge, and perhaps even on account of 
its immensity, Dr Young had no confidence at the bedside of a 
patient. At that moment, the troublesome effects which might 
eventually result from the action of the medicine, which was 
most clearly indicated, would crowd tipon his mind, — would 
equal the favourable effects which might be anticipated from it, 
and would overwhelm him with indecision, perhaps not unna- 
tural, but which the public interprets greatly to the prejudice 
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of him who exhibits it The uune timidity is exhibited in $SL 
the works which Dt* Young wrote on m^ical subjects. This 
maO) so eminently remarkable for the boldness of his scientific 
views, now gave only simple catalogues of facts. He seemed 
scarcely convinced of the truth of his position, whether, whea 
he attacked the celebrated Dr Raddiffe, whose only secret, in 
the most brilliant and successftil practice, had been, as he him- 
self declared, to etnploy the remedies which would check the 
•symptoms ; or, where he combated Dr Brown, who had found 
himself, he remarked, under the disagreeable necessity oi recog- 
nixing, and that according to official documents of an hospital 
confided to the care of justly celebrated physicians, that, upoti 
the whole, those fevers which are left to their natural course, are 
neither more severe,' nor oi longer continuance, than those which 
are treated with the most consummate art. 

In the year 1818, Dr Young having been appcunted Secre- 
tary of the fioard of Longitude, almost entirdy abandoned die 
practice of medicine, that he might devote himself to the minute 
superintendence of the celebrated periodical^ known under the 
name of the NatMcai Ahnanac. From this epoch, the Jour- 
nal of the Royal Institution gave, every three months, nume- 
rous dissertations upon the most important problems of the 
nautical art, and on astronomy. A volume, entitled ^* fUtistra^ 
iions of ike Micanique CHeste qf Laplace ;^ and a learned dis- 
sertation upon ike Tides, would have fuUy attested that Dr 
Young did not consider the employment he had recently ac- 
cepted as a sinecure. And, notwithstanding, this situation was 
to him a source of endless disgust. The Nautical Almanac 
had been, from its origin, a work exduavely intended for the 
service of the Navy. Some individuals insisted that it should 
also be made a complete astronomical ephemeris. The Board 
of Longitude, right or wrong, not having appeared particularly 
to favour the projected change, was speedily made the object of 
the most violent attacks. Journals of every colour. Whig and 
Tory, engaged in the discussion. There was no longer to be 
found in the union of Davy, Wollaston, Young, Rerschel, Ka- 
ter, and Pond, any thing else than an assemblage of individuals 
(I quote literally), " who were under BeoHan inftueiice ^ the 
Nautical Almanac, formerly so (amous, was become an object 
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of shaioe to the English nation ; if there wii3 disoovered a typo- 
graphical enror in it, as there ever has beeD> and ever wiU bc» 
in any large ooUection of figm^ the British NaVy» from the 
tniallest vessel to the largest three-decker, misled by the errope- 
ous cipher, would assuredly be engulfed in the mighty deep. 

It has been asserted that the principal promoter of these ex- 
aggerated foUies never disoovered so many grave errors in the 
Nautical Almanae, until after he had ineffectually endeavoured 
to get himself made a member of the Board of Longitude. I do 
not pledge myself for the accuracy of this statement; and at all 
events, I will not make myself the instrument of propagating 
the malicious remarks to which it gave rise. I ought not, in 
truth, to forget, that for many yearns the member of the RoyHl 
Society who is here pointed at, nobly consecrated a portion of 
his brilliant fortune to the advancement of science* This praise* 
worthy astronomer, like ail learned men whose thoughts are non- 
eentrated upon a single olgect, had the misfortune, which I do 
not pretend to excuse, to measure through magnifying glaseea 
Ibe importance of those projects which originated with himself; 
h^t the point on wUeh h^ is principally to be blamed is, that 
be did not perceive that the eicaggeratioDi of his disputes would 
be taken up in serious earnest ; that be forgot that, in all timee> 
and in all countries, there exists a great number of individuals 
who, inconsolable on account of their own insignificance, seize 
as thar prey every opportunity <^ scandal, and, under the mask 
of the public welfare, are delighted to become the base Zoiluses. 
of those iimong their cotemporaries whose fame proclaims their 
Hderit At Rome, he who was appcnnted to insult the victor 
during his triumph, was nothing better than a slave; but in 
London, it was a member of the House of Commons who offer* 
ed a cruel affront to these learned and illustrious indindttals. 
An orator, who was previously celebrated for his prepossesnocis, 
but who had hitherto vented his spleen only on productions of 
French origin, attacked the most eminent men of England, and 
uttered against them, before Parliament, the most puerik accusa- 
tions with laughable gravity. The ministry, whose ekiquenoe 
was exercised for whole hours upon the privileges of roium 
boroughs, did not utter a single word in favour of genius; and, 
feially, the Board of Longitude was suppressed without oppod^ 
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tion. Next day, it is true, the neces»ties of a numerous Navjr 
caused its voice imperatively to be heard, and one of the learned 
men who had been deprived of his office, the former secretary 
of the Board, Dr Young himself, was again called to resume his 
former labours. But it was a most inadequate reparation. The 
learned secretary, at least, should not have been separated from 
his colleagues ; nor should this sensitive individual, rich in all 
the fruits of human intelligence, have been rated before the re- 
presentatives of his country, like so much sugar, coffee, or pep- 
per, in pounds, shillings, and pence. 

The health of our foreign associate, which previously was in 
a very precarious condition, began, from this sad epoch, to de- 
cline with a fearful rapidity. The able physicians who attended 
him very soon lost all hope. Young himself had a strong con- 
viction of his approaching end, and waited its approach with the 
greatest composure. Till his last hour he was unremittingly 
occupied with an Egyptian Dictionary then in the press, and 
which waa not published till after his death. When his weak- 
ness no longer permitted him to rise, or to use a pen, he corrected 
the proof sheets by means of a pencil. One of the last acts of 
his life was to obtain the suppression of a pamphlet written with 
considerable talent, by a friendly hand, and directed against 
those who had assisted in destroying the Board of Longitude. 

Young expired, surrounded by his family, by whom he was 
much beloved, on the 10th of May 18S5, having scarcely reached 
the age of 56. He seemed to have died of ossification of the heart. 

If I have not dwelt too long upon the interesting task which 
has been imposed upon me ; and especially, if I have given that 
prominency which I wish, to the importance and the novelty of 
the admirable law of the Interference of Light, Young must now 
appear in your eyes as one of the most illust^ous men of hi» 
day, of whom England may justly be proud. Your imagina- 
tions, anticipating my words, have already seen in the redtal of 
the honours justly bestowed on the author of such a beautiful 
discovery, the peroration of this historical notice. These antici- 
pations, however, I regret to say, will not be realized. The 
death of Young in his own country attracted but little regard. 
No title or civil honour was ever conferred upon him, and the 
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doors of Westminster Abbey, so accessible to titled mediocrity, 
remained closed against the man of genius. The remains of 
Young were deposited at the village of Farnborough, in the 
quiet tomb of the family of his wife. The indifference of the 
British nation to labours which have added so much to its glory, 
is a very singular phenomenon, of which we may well be curious 
to know the causes. 

I should fail in fairness, and should be the panegyrist rather 
than the historian, if I did not avow, that, in general, Dr Young 
did not sufficiently consult the intelligence of his readers, and 
that the greater number of his writings on science are faulty by 
being to a certain extent obscure. And still, the neglect in which 
for a long time they have been permitted to fall, has not been 
owing solely to this cause. 

The exact sciences have an advantage over the works of art 
and imagination, which has often been pointed out I'he truths 
of which they consist endure for ages, without suffering from the 
caprices of fashion, or from any depravation of taste. But it 
is also true, that, so soon as they rise to a certain point of eleva- 
tion, the number of those who can judge respecting them becomes 
exceedingly limited. When Richelieu let loose against the great 
Comeille a crowd of men whom his merit had made furious, the 
Parisians repelled with indignation these hornets of the despotic 
cardinal, and applauded the poet. But this satbfaction is re- 
fused to the geometrician, the astronomer, and the philosopher, 
who cultivate the highest departments of science. Those who are 
competent to appreciate their labours, throughout the whole ex- 
tent of Europe, never exceed the number of some eight or ten. 
If, then, we should suppose that these individuals were unjust, 
or indifferent, or it might be jealous, for I fear this may some- 
times be witnessed, the public, reduced to the necessity of taking 
everything on their testimony, might be ignorant that d' Alembert 
had connected the great phenomena of the precession of the equi- 
noxes with the principle of universal gravitation ; that Lagrange 
had succeeded in assigning the phyncal cause of the libration of 
the moon ; and that, since the researches of Laplace, the accele- 
rated movement of this luminary is found to be connected with 
a particular change in the form of the orbit of the earth, &c. &c. 
The scientific jounials, when they are conducted by men of 
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known merit, thus acquire, in certidn matters, an influesnce which 
often becomes highly injurious. It is thus, I think, we must 
qualify that which the Edinburgh Review has sometimes ex- 
ercised. 

Among the contributors of this celebrated Journal there wp^ 
peared, from the commencem^tt in the 6rst rank, a young writer 
in whom the discoveries of Newton had excited the most ardent 
admiration. This feeling, so natural and fair, made him unfor- 
tunately disown whatever the doctrine of interferences contained 
of what was plausible, ingenious, and useful The author of 
this theory had not always, perhaps, been careful to clothe his 
dedsions, his decrees, and his criticisms in those polished terms 
from which merit can never suffer, and which, besides, were an 
imperative duty when he treated of the immortal author of ^^ Na^ 
tural PlMoiOf^^ The penalty of retaliation was inflicted upon 
him with usury ; the Edinbuigh Review attacked the scholar, the 
writer, the geometrician, the experimentalist, with a vebemcnet 
and asperity of expres&bn, almost without example in scientific dis^* 
cussion. The public is generally thrown upon its guard when it 
hearssuch impassioned language; but, on this oocasion,it adopted^ 
on the moment, theopiniondT the reviewer, without however giving 
us reason to accuse it <^ levity. The reviewer, in truth, was not a 
beardless Aristarchus, whose commission was not justified by any 
prevk>us study; many excellent papers, preserved in the Transac* 
tions of the Royal Society, testified to his mathematical knowr 
ledge, and had already assigned him a distinguished place among 
the phikKophers to whom experimental q>tics was indebted ; the 
English bar had proclaimed him one of its most distinguished 
(Hrnaments ; the Whigs in the House of Commons saw in him the 
sarcastic orator who, in their parliamentary struggles, was often 
the successful antagonist of Canning; it was, in fact, the future 
Chairman of the House of Lords, the late Lord Chancellor 
Brougham.* 

* The newspspera hsTing sometiiiies done me tlie honour to sttte the many 
tstttmonkt of IdndneM and flrteadriiip whidi Lord Broi^ghnn bestowed upon 
me in 1834, both in Scotland and in Paria, a few words in explanation appear 
here to be indispensable. The eloge of Dr Young was read in a public meeting 
of the Joademie dn Sciences on the 26th of November 1 832 ; at that time I had 
nerer had an^r personal intercourse with the anihor of these articles in the 
JBdMmyh Brntiewf thus I can nerert with the slightest proprktj, be accused 
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And what could be oppoeed to the unjust criticism which pro*- 
ceeded from such a quarter P I am not ignorant that there are 
certain minds which derive constaocy, from the conviction that 
they are right ; and from the certainty that the truth will triumph^ 
socHier Of later; but I also know that we only act wisely in no| 
counting too much oa such exceptions. 

Listen, for example, to Galileo bimsdf, who, after hisabjunu 
tioB, exclaims in a whisper, ^ E. pur si muove t ^ And seek 
not in these immortal words any idea of the future, for they are 
the expression of the bitter vexation which the illustrious old 
man was suffering. Thus Young, too, m a small pamphlet ito 
answer to the Edinburgh Review, shewed that he was greatly 
discouraged. The vivacity and vehemence of his expressions 
but iU disguise the feelings which oppressed him. In conclumn, 
we hasten to add that justice, complete justice, was ere long ren^ 
dered to the illustrious philosopher ! and for several years the 
whole world regarded him as one of the principal luminaries of 
our times. It was (from France, and Young Umself delighted 
to proclaim it, that the signal was ^ven for this tardy act of jus- 
tice. I shall add, that, at a much earlier period, when the doc* 
tiine of interferences had not yet made proselytes either in Elng- 
land or on the Continent, Young found in his own family one 
who comprehended it, and whose suffrages must have consoled 
him for the contempt of the puUic. This distinguished person 
irfiom I here point out to the commendation of all the philosot 
phers of Europe, will, I trust, excuse me for my indiscretion. ^ 

In the year 1816, 1 passed over to England with: my learned 
friend M. Gay-Lussac. Fresnd bad then just entered in the 
most brilliant manner into the career of science by publishing his 
Memoire sur la DfffracHon. This work, which, according to 
us, contained a capital experiment, irreconcileaUe mpth the NeWf- 

of ingratitude. It maj, however, be demanded. Could jou not now, at the 
time of the publication of the work, entiielj suppreai everything which was 
connected with such an unfortunate diacnaiioii ? Assured!/ I could, and the 
idea, in truth, occurred to me ; but I speedilj dismissed it. I knew too well 
the high feeling of mj illustrious friend, to fear that he would take offence in 
a question in which, I have the deepest conviction, that even the immense 
extent of his powers hat not put him above the poasibilitj <^ error. The 
homage which I thus pa/ to the noble diaracter of my Lord Brouf^uon, In 
now publishing^ without an/ alteration, this paper of the eh^gt of Young, is, 
in my opinion, so significant, that I shall not attempt to say more upon the 
subject. 
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toman theory of light, naturally became the first object of our 
(knninunication with Dr Young. We were astonished at the 
numerous restrictions he pot upon our commendations, and in 
the end he told us that the experiment about which we made so 
much ado was published in his work on Natural Philosophy as 
early as 1807. This assertion did not appear to us correct, and 
this rendered the discussion long and minute. Mrs Young was 
present, and did not appear to take any interest in the conversa- 
tion ; but, as we knew that the fear, however puerile, of passing 
for learned ladies-— of being designated Blue-Stockings — ^mad^ 
the English ladies very reserved in the presence of strangers, our 
want of politeness did not strike us till the moment Mrs Young 
rose up suddenly and left the room. We immediately offered 
our most urgent apologies to her husband, when Mrs Young 
returned, with an enormous quarto under her arm. It was the 
first volume of the ** Natural Philosophy.'* She placed it on the 
table, opened it without saying a word at page 787, and pcnnted 
with her finger to a figure where the curved line of the di£Fract^ 
ed bands, on which the discussion turned, appeared theoretically 
established. 

I hope I shall be pardoned for these little details. Too many 
examples have almost accustomed the public to consider that ne- 
glect, injustice, persecution, and misery, are the natural rewards 
of those who laboriously consecrate their powers to the develope- 
ment of the human mind. Let us not, then, forget to point out 
the exceptions when they occur. If we wish our youth to devote 
themselves with ardour to intellectual labour, let us shew them 
that there is a glory attached to great discoveries, which some- 
times allies itself to somewhat of tranquillity and happiness. Let 
us even tear, if it be possible, from the history of science all those 
leaves which tarnish its brightness. Let us try to persuade our.- 
selves that, in the dungeons of the Inquisition, a friendly voice 
whispered to Galileo some of those prec&us epithets which pos- 
terity applies to his memory ; that within the thick walls of the 
Bastile, Frkret was apprized by th6 learned world of the glorious 
rank which was reserved for him amongst the scholars by whom 
France is honoured ; that, before going to expire in the hospital, 
Boretti sometimes found in Rome a shelter from the storm, a Uttle 
straw on which to rest his head ; and, finally, that Kepler, the 
great Kepler, never endured the agonies of hunger. 
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On ilte Powers and Use ofKater^s Altitude and Azimuth Circle. 
By Mr W. Galbraitd. 

The importance of a small portable astronomical instrument, 
for the purpose of enabling scientific travellers to determine 
readily latitudes and time with sufficient precision to regulate 
chronometers, and thereby to find their longitude, has been long 
felty and several expedients have been resorted to for the accom- 
plishment of this end with various success. The small pocket 
sextant with an artificial horizon has been long used with con- 
siderable advantage. An instrument of this kind was generally 
employed by the celebrated traveller Mungo Park, on which 
several papers have been written, and the results of his obser- 
vations form the subject of a memoir by M. D'Avezac, entitled, 
Eo'amen et rectification des positions determiners astronomique- 
ment en Afrique par Mungo Park. This was read to the Aca- 
demy of Sciences at Paris on the 19th of August 1833, and of 
which an ac(X)unt is given in the Contiaisance des Terns pour 
1836. 

The inconvenience attending the carriage and use of a mer- 
curial horizon has been often complained of, and this induced 
the late Captain Eater to contrive a small altitude and azimuth 
circle, to be rectified by a spirit level permanently fixed to the 
instrument, which seems to answer the purpose admirably. The 
first of the kind the writer of these remarks had an opportunity 
of seeing, was one belonging to Captain Basil Hall, and ma(^ by 
T. C. Robinson, optician, Devonshire Street, Portland Place, 
London. The obser\'ations made with it were susceptible of 
very considerable precision, notwithstanding its moderate di- 
mensions, the circles being, I believe, only about three inches in 
diameter. 

" With respect to my little circle,'' says Captain Kater, in a 
letter to me of the 31st of June 1834, " there is no description 
of it published, and the state of my health is such, that I can- 
not undertake to do it, though I am convinced it is much 
wanted. My object in its construction was perfect portability 
and facility in its use, joined to a degree of accuracy sufficient 
for all the purposes of a scientific traveller. I therefore limited 
its diameter to three inches, and the reading to one minute. 
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To shew you what my little circle will do, I send you eight 
single observations of the pole-star made on different evenings, 
(being the whole I have made here,) with three different instru- 
ments constructed for my friends. These observations might 
have all been made the same evening, and the difference of the 
mean from the truth is only 4.''80, my latitude being very 
nearly SI"" SV ftV N.""— Captain Eater then rended at Na 8 
York Gate, Regent^s Park, London. 

Ohservatums referred to. 

1. Observed kUtude of York Gate, 61* 30' 64.''18 Error— 26".82 

2. 81 16M — 4.04 

3. SI 10.80 —10.70 

4 81 Sl.lM) +10.00 

5 30 59.90 ^21.10 

0. 31 25.00 + 4.00 

7. 31 20.30 — 0.70 

8. 31 81.80 +10.80 

Mean, 51 31 16.17 

True latitude, . . 51 31 21.00 

£rror, • • . . <— 4.83 

<< But the first observation should, by rights^ be rgected, 
(laving been made with an instrument scarcely finished, and 
much out of adjustment In that case, the mean of the re- 
maining seven would be only — 1'.69 from the truth. Such, 
then, are the results of an observer of great experience, and 
of undoubted veracity, and they shew in a remarkable manner 
the great predskm which may be obtmned by instruments of 
very moderate dimensions. In another letter previous to the 
above he remarks, — 

** The circle you describe as of six inches diameter is too large 
for my construction. The size I recommend, and which I use, 
is only three inches diameter, and in the latest construction it 
has only a vertical circle, which can, however, be placed in the 
plane of two objects so as to take the angle between them. The 
whde is contiuned in a box seven inches long, Jour and a ha^ 
wide, and three deep, so that it really deserves the name I ori- 
ginally gave it, of a pocket azimuth and altitude instrument.^ 
Such an instrument may therefore be, we think, strongly recom- 
mended to the notice of scientific travellers with perfect confi- 
dence. 
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We ha?e in our possesuon one of those of a much more 
powerful and perfect kind. The diameter is six inches, the 
telescopes magnify about twenty times, and there are three 
▼emiers to both the vertical and horizontal circles, each reading 
to the accuracy of ten seconds. The scale of the level attached 
to it shows three seconds, and a third, or at least a half of each 
division may be easily estimated. With this instrument I was 
inclined to believe, that observations, if carefully taken, might 
be obtained to a very great degree of accuracy. To insure all 
the precifflon possible, it was my practice to observe objects to 
the north and south of the zenith at nearly equal distances, as 
calculated most likely to destroy any casual errors in observing 
or reading. The general means are deduced from successive 
pairs to the north and south, and the final result is the latitude 
of my residence. No. 54 South Bridge, and as it b on the same 
parallel as the north front or side of Edinburgh College, it may 
be also considered the latitude of that much better known 
edifice. 

Observations by the Writer in 1835. 



1. Polar 


18 1101 


■(ft an 


d the Sun 
66» 56' W.O N. 


11. «Aquil8eS. 
Poinds N. 


55* 56' 5y'.8. N. 


2. 




66 57-0 


12. Sun, . 


• 66 65.2 


3. 






56 55.8 


13. m Aquibc, 


. 56 56.3 


4. 






56 55.7 


14. Sun, . 


. 56 55.8 


& 






56 54.9 


15. Sun, . 


. 56 56.6 


6. 






56 57.0 


16. » Aquilse, 


. 56 57.2 


7. 






56 57.2 


17. « AquilflR, 


. 56 57.3 


a 






56 55.5 


1& « Aquilse, 


. 56 57.3 


9. 






56 53.5 


19. m Pegasi, 


. 56 57.8 


10. 






56 53.3 


20. m Pegasi, 


. 56 58.05 



The final latitude deduced is, therefore, 55^ 56" 58^.05 N. 
from 20 series to the north, and a like number to the south, and 
since there were from 6 to 18 readings to each, or about 12 
at a mean, the whole 40 series of observations amounted to 
480 readings, or 160 different observations, the circle being re- 
gularly reversed for each pair, at the same time recording the 
readings of the level. The observations of the pole-star were 
calculated by the aid of the table for that purpose at the end of 
the Nauticad Almanac, while the others were reduced to the 
meridian in the usual manner by my tables. 

What may be the accuracy of this final result I shall not 
take upon me at present to say, but I believe it to be within 
one or two seconds of the truth. Captain Katcr was of opi- 
nion that with his smaller instrument he could, by a mean of 
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five or six dbiervatioDs, come within B" of the truth, when made 
successively in the same evening on Polaris, or perhaps with 
more certainty on stars to the north and south of the zenith. 
From the unfavourable state of the weatho- during these few 
months past, it was difficult to obtain a favourable oppcntunity 
to try this efiectually here, and this is the reason why Noa. 8 
and 9 of the preceding series differ so much from the others. 
In fact^ two sets made at that time should have been properly 
rejected, as they were made too hurriedly, and the bubble of 
the level was too near the extremity of the level to be confi«> 
dently relied on. On the 28th of November last, five series, in 
which the circle was only once reversed each series, gave 5S* 
6G 5T.5 N., from observations on the pole-star, which agrees 
very nearly with the general mean previously obtained. Whe- 
ther so close a result could be always calculated upon, my expe- 
rience with this circle does not enable me to decide. It is 
common even with instrument makers to estimate the accuracy 
of these too high. They frequently divide the value .of one 
division of the vernier by the number of readings. In the pre- 
sent circle, which has three verniers each shewing ten seconds, 
if six readings be recorded, the instrument being once reversed, 

the probable error is taken at — = 1"-, instead of -7^ = -- = 

4" nearly, or about three times greater. Still, however, when 
the observations are repeated a considerable number of times, 
the errors of reading, division, and pointing {pointe as the 
French call it) must be greatly diminished, if not completely 
destroyed, as we know from experience. Indeed, with a similar 
circle from a series of ten days' observations, John G. Kinnear, 
Esq. determined the obliquity of the ecliptic by observations 
taken in June 1834 to be 23° 27 41".5, which exceeds the result 
that I derived from the Greenwich observations by l'',2 only, 
and Bessels' by 2'.2 for January 1, 1834. 

The deductions from these small but compact instruments are 
much more accurate, therefore, than from their size we had any 
reason to expect, and may be advantageously employed in many 
geodetical and astronomical operations with great success. 
Hence, the smaller sized ought to recommend themselves to 
scientific travellers and to medical officers attached to foreign 
stations, who are anxious to distinguish themselves in geogra- 
phical and astronomical researches. 
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Remarks an the Arrangement of the Natural Botanical Fa^- 
miliee. By Sir Edward Ffrench Buomhsad, BarU F. R. S% 
Lond. and Edin. Communicated by the Author. 

It is instructive to review at intervals the progress erf any 
science. This will usually be found to depend upon a sucoes 
sion of hypotheses, gradually approaching to the iruth, each 
conducting, like the approximate root of an equation, to a closer 
approximation. The hypothesis is a nucleus round which facts 
accumulate, and, even under the most erroneous hypothesis* 
many facts are often truly arranged with respect to each otheri 
and afford materials ready fashioned for a new structure. ThiS| 
however, is generally forgotten, when the machinery has broken 
down with its accumulated weight ; many fact?, many valuable 
principles, and much partial truth in the old hypothesis are 
overlooked in the rage for novelty, until some supposed dis- 
covery is found to have formed part of a previous long-forgotten 
system. 

The science of botany is now in an interregnum ; the method 
of Jussieu, as far as extends to the classification of the natu« 
ral families, has broken down. It was greatly shaken by Brown, 
and subsequently by Decandolle and others, and has been final- 
ly demolished by Lindley in hb work on the Natural Orders. 
At this period great caution is necessary, and a careful reviei^ 
of the successes and failures of the past. 

Toumefort had found botany a mass ot species ; by establish-> 
ing genera, and by acting on the principle, that ^* we must first 
form the generic group from nature, and afterwards endeavour 
to detect the generic difference ;'* — he left botany a new science. 
Linnaeus found Tournefort^s artificial classification of the genera 
broken down, and the species become unmanageable. Rivinus had 
thrown out the idea of a descriptive specific name in a single word ; 
Linnaeus saw the impossibility of this proposal, but established the 
present minute accuracy of the science by inventing the trivial spe^ 
cific name. He also followed the true principle in eslSblishin^ 
his natural orders, adopting the idea of Magnol, that ^' all the 
parts of plants must be taken into account in judging of the af- 
finities.^ Nor did this great man, in founding the natural sys^ 
tem, neglect what had been done before ; he searched preceding 
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writers of every method, he found various assemblages already 
formed^ and he adopted them. His research could not fail of 
success, if we consider that tlie force of development in different 
parts of the natural system mqy be thrown upon almost any 
data of rrganT^ s^ahat diaOBctiona essential in one jpart may be 
nni»pop^ftnt in maother^ tmd ^e/rerj |iartial method may offer 
iOBie naCural 4a»mliiBatittu» LiniMBua established here also the 
gnat principkv <^ that the Jiatural assemblifge nuat first be 
•auglU Smt^ and tbeflrdinal diffeneacs subaeqaently*'*^ So tenaciR 
piialy did he iiold to xhii^.tbat Gisehe informs ua of hisnhstiaatp 
laaistanrfi to any Xhing like definiUoQ in the then state xif the 
ioiaiice,^ and 1m -even encoBM^ed an idea that the thiqg was im^ 
po«iUe» Y«t Ihiagraal nuui ruined his own sketrh^ by falling 
iBto thia v£ry ^rsor^and aUowiqg his great ix^^enuity to :conlxix« 
descriptive iosfeead of trivial names for the greater part of his 
fawiliea. He thus lost the ,^ory of beij^ named the lather of 
the natural botanical aysten, and haaio the same maimer entaiU 
ed theoretic names in zoology, which have long cramped the pro- 
gress of Natural History. 

. That truly wondeiful man Bernard Jussieu look up the sub- 
jacty adopted Linnssua^a aound crdecs, discovered new ooes^ and 
discovered the affinitiea of many of tbeae orders to each other. 
Be adopted iriviol names, and^ as might be expected, descrip* 
tive and differential chacacters rapidly presented xhemsehies to 
Adanson, and perhaps to othcrik At laat the immortal Antoine 
XAurent Jjuaaieu presented this system with several new families, 
and the whole more or less accurately limited He, however, 
yielded to the taste of the day« and^ seiziug on a character of 
great xai^ge, discovered by deditsch, who wished to modify JLin^ 
naeus^s artificial system by exeafts of the adhesiflw of the stamens 
lo the calyx, he applied the principle to the natiu'al families, 
asd thus threw them into artificial groups. .This ar^6cial aff* 
rangemcAt of the natural orders has at last fallen to pieces^ and 
the science is now a mass of confusion^ presenting ahnost aa 
many utflrranged families and tribes as there isere genera in 
the time of Toumefort. 

The €Oiu*se to be pursued in this emergency is pointed out ia 
the Tinnpan manuscripts, from which interestii^ extracts are 8ttl>- 
joined U> Sir James Smithes Grammar of Botany^ Here Lin* 
pseus has thrown his natural fiMuiliea into separate nabmd 
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grcmpSf ttnincumbered by luisty definitkm or ciie<n«tie nomen- 
clature. Such 18 the trae principle of the inductile phdotopby, 
where analysis precedes synthesis, and definition fcJiowv knam^ 
ledge.* 

At this tkne wo nay obeerve a general tendency to artificial 
dassification and theoretic names^ espoctaUy among the many 
most able condnental botanists. 

We should, on the contnEuy, throw the families into natvnd 
groups, and qfiertoards endeavour to ^scorer some di ffeic w iia l 
characters for those groups, and for series of such groups^ Who* 
ever attempts arrangemeut through the discovery of a key (and 
every botanist has attempted it), will infallibly be disifipoi«ted» 
Neither will he be more successful in attempting to place famiKes 
in a natural series by their individual relation ; wherever be be* 
gins, he will find, after aonie steps, that he ends where he began, 
or that the families, by which the series is continued, are ao ut- 
terly uncoaoected with what went before, that he tesigns «he at* 
tempt in deqiair. There is indeed much difikndty in the forma* 
tion of natural groups, and a still gtrmter diflicuity in the aimgeL 
ment of those groups with referenoe to each other. We cannot 
caU a scheme satisfactory until the maximum of allied families is 
brought together, nor until each family is placed becvwen two 
others to which it is more closely relasted than lo any other. The 
materials for judging of these affinities are more eofnoos than ws 
could have expected : several of Jussien^ gt^cMip* ^^ tolerably 
natural, and in the larger groups there was free opportunity far 
piaeiog the more nearly allied families in juxtaporition with a 
judgment passed upon their proximity ; LtnnsBUs^s views also 
remain unfettered by Jussieu'a artificial method. The idea 
Arown out by Laofnaeus, that families may be related as on a 
map, has also most happily given liberty to the opiaions of 
writers of all schools, who fdLt the defcets of existing wvethodsi 
and who could not detect the arrangement of nature. This was 
in fact impossible amidst tfaetx>nfu8ion of orders not fei definte^ 
ly establidied, or confoanded with others of very <Hfiferent rehi- 
tion, — a difiicdty partly arising Axmh the nnwfflingnees ef bo* 
tanists to increase the number of foimli»s already too irameroBS 
for the existing arrangements. 

a« 
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Plants, no doubt, principally differ from each otfayer in the 
degree and peculiar mode in which the parts are developed, and 
this without reference to the question whether they came separ 
rately from the hand of the Creator with their parts in a cer- 
tain state of development, or whether all have arisen from the 
progress or regress of development in a few original types. Whe- 
ther a system of radiation and branching be that of nature, or 
whether several series arise from distinct types, the families must 
probably, in the same stage of development of any structure, 
shew a certain parallelism or relation, which would, under our 
present indefinite views of affinity, sometimes cause them to be 
placed together. It is also conceivable, if the development should 
cease at any point, and a regress of structures occur in a modi- 
fied degree and order, that a new set of relations would occur 
among families not properly contiguous. To meet these diffi- 
culties, it is clear that the opinion of no one botanist can be 
tit <^ ted, and that very strong evidence of relation cannot alone 
d ;ide whether the relation be one of affinity or correspondence. 
Take for instance two parallel series, 

a, £, c, d, &c 

a; b; c; d;kc. 

and we may arrange these in apparent natural connection, 

a, a,' 6,' bj Cy c\ d^ d, &c 
though the order is unnatural, and such as never could form a 
foundation for drawing conclusions as to the physiological se- 
quence. In an acute and accurate writer, I have found four 
families, from four distinct corresponding series, placed in juxta- 
position, and the fact speaks for the sagacity of the writer under 
the circumstances of the science. But we are not wholly with* 
out a clew ;-^in the natural series ali the eidjoining Jamiliea are 
related to each other ; in the parallel series the relation is in a 
great measure limited to the families parallel, without strikingly 
extending to the contiguous families. A great source of error 
has been the endeavour to Jbrce together all the families which 
show relation ; our course, on the contrary, should be to form 
groups of families cofUimwusfy connected, throwing aside those 
which do not easily come in succession, for future inquiry, as 
being probably parallel or of accidental resemblance. The fa- 
milies so thrown aside will often most unexpectedly form them- 
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selves into natural groups after cumbering many other series. 
If a doubt arise as to which of two groupa a family belongs, we 
must collect the eridence of its relations, and if we find it re- 
lated (according to the testimony of different botanists as to dif- 
ferent families) to a great number of contiguous families, we 
must not hesitate to place it there, notwithstanding some strong 
opinions of its relation to a single family, or only a few in an- 
other part of the system. Hence we separate LeguminosiB with- 
out hesitation from Rosaccce. We must not weigh the strong 
expressions of writers as to particular relations, in which they 
may be insensibly influenced by system, especially in enhancing 
relations required for the support of Jussieu's method. Every 
statement of relation should, however, be considered as evidence 
of relation ; and we may consider in the same light those cases 
in which botanists have thought it necessary to take di&tiiiclions 
between two orders. 

The authorities are, in this mode of investigation, to be num- 
bered rather than weighed, are to be taken as a matter of ave- 
rage, and to derive value from mutual support, evidencing the 
relation of many families to many others, and not merely the 
relation of a single family to another. If the result should un- 
expectedly bring together families differing in the adhesion of 
the calyx to the stamens, ovary, &c., we must not forget that 
botanists have, in such cases, given the evidence against their 
own impressions. My object in the appended sketch has not 
been to follow my own judgment or that of any writer whatso- 
ever, but to bring together the greatest possible number of ad- 
mitted affinities, and, if possible, in continuous succession. Iso- 
lated and unconnected resemblances, often accidental or unim- 
portant, and among orders scattered remotely from each other, 
must be expected, where they want, the weight of joint, com- 
bined, accumulated evidence. The process adopted may no 
doubt misplace some families, but there is reason to believe that 
the great majority will be in their true neighbourhood. 

I have not at all satisfied myself in fixing the arrangement of 
the families within each group, which is a matter not important 
at present ; and in many cases the limits of the group are am* 
brguous, and must so continue until a physiological key shall 
be found from a careful examination of the whole. The true 
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Mlonil tdbene renHdm to be eolleotal bj Mductkm, $rmn m 
oompamon of the arraagement of epeciefl in gensra, g ot t a m 
fianffiet, and faooilM in gfwrps, allianoes, and raees. 

The PardUiflBis and Correspondences closely exanined maj 
l ier tafte r lead l» leaking Uie KnitaCion of the gnmpe oMitwJly 
OKire defiffiile, and aiay snggeat points <if stmctnre. 

llie Table « to hs oomtdefed at a ekelch fer future eerree- 
tien, in which eertain fawiilies md groups may change pkees^ 
Aongh the wUe ONty prcient soinething like a ftxed basb to 
wmrk upoD) and definite tangible Kinks of inquiry. 

There is a general teadMicy in the grtsnpe te form themaelvas 
into a re-entering or fnmferoi series: the sane tende n cy is shewn 
in sets of gronps, and in sets among each other. Th» caneet 
die greatest dtfficnlty in arrangement, aa families^ prima Jbcie 
adjoHiing, may form the termina^g points of the group ; and 
when two corresponding groups lie near, the combined eSeet ef 
relation and affinity is most embarrassing. If the reader is sur- 
prised at inding any two families in separate groups, let him 
appfy die groups to each ether; and a c orrespondence will pro^ 
bably appear on comparing the preceding and suooeedmg groups 
Of eaeh series progressively and regresstfely. 

B ot a ni s ts ought, I Chink, to lean to the diriaion of (StraiHes^ as 
fcdlitating their relatiTe arrangement ; the fcrraation of gronps 
will, in nsany cases, be a useful check to improper eompression 
or dirisien. When orders have been divided, much error has 
arisen from authors continuing to declare an aflhrity to the or- 
der under ks old name, though that lAnity may be conSned 
exclusively to the separated order. 

The mode of investigation here followed has, of course, ctkn 
finled, the evidence for different skuations being equally ba- 
lanced. This has been the case among single families, and in 
the parallel of the Amentaceous families, and also among the 
EndogenouafamiKes, where authors writing at random have given 
full scope to artilieial arrangement, and compered each fiionty 
wkh almost every other. So also ftom circulation, pardleKsm, 
and correspondence, it has been impossible, without aomethk^ 
arbitrary, to separate some others. 
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<i# Ntdiural BaUmicml FamOkt^ S£l 



Sketch of an Arr t mg e ma mi ^Ou Boismicmi FmdUm in Natural 
Groy^ AiUanceSf and Pacu^ 

1. Families having aB^rnntoml simiiaritgrwf ttnteture are in that respect 
said to have a Relation^ 

2. Related Families Ijing In the same neigHbotirhood are sM to fctfe 
an Affinity. 

3. Families ivhioktttidiaepMt into cAckotb^ am SAidte be .i4i^^ 
or in Juxtaposition, 

4. The Numerical superiority of related ftuniffes, which, (with the aid 
of juxtaposition and progress of structure) determines the place of each 
fiimily, and distinguishes the relation of Affinity from those of Parallelism 
and Correspondenee [see ty 11 J is €>Hed « " ' ~ ' 



6. A Group is a collection of Families, having an affinity, and is 
from some fajBii^ iwtBMitd ift it >-^fa. Xha Occhideous Group. 

6. The two great Botanical Divisions are named The Chenopodeoufl 
ftBcE M. Bymciaeo'iis .^RMsvb 

7. When the first and last fiunilies of a Group* or when the initial and 
tftfminatJBg parts of a series of Groups or of the two Botanical RaceSj 
conEespand and seem to pa&s into each othor^ tUsy afe called Re-entering 
Qroupsr ^*i and are said to Circulate : — Ix« The Chenopodeouff^ Box^ 
gineous, Geraniaceous, Passifloreous, Nymphseaceous Oryipsv 

8. An Alliance consists of a Circulating Series of Groups, and is named 
pi ikm ih mmnm w/ tm g tou^y <rf nmc mt ths Offous ^^i)x. Omininfnn^ 



hmilf fl£ tme •£ ths OfiNips : 

Orchideous, BoragiDeous Alliances. — Those set out in the Table are 
generally to be consideiod me avtifictal divisiras psevisionally adopted* 

9. The Groups asd AHmses of Hie twe SMaSj W Hke mm^ wmamAmk 
order from the initial Group, are said to be Parallel, 

10. As certain Acotyledonous, Gymnospermous, Amentaceous, Apo- 
«ftqwttMis^ AMtakmt, ]^iM>p«t8ious, GyiMbasic* AUNWMduose, Monocoty'* 
Icdonous, and other peculiar Structures, are usually in the sam« payalJelj 
and in the same sta^e of develonement, they are likely to be treated of 
together, and maybe named after the compound parallel Families:—^ 
Ex. The ^2MiQff*<^<^>l^ Fao^li^s woul4 be TJk P^cbideo^-Ozaiaineoua Al« 
liances. 

11. Successions of Groups related to other successions director re- 
verted, in the same or in separate Races, are said to Correspond, 

12. Characters which give the structure of the organs In order, aresaM 
to be Deatunptive : Ch^iiactcc; Cpositivf Of negative) which distinguish 
one Group, &c. from another, arc said to be Differential, Properties 
ISJM^ na^y in cert^ case^ be substiiut^d for e^]^ o^er in a character, 
are siild to be EquixxUents.^Lx. Albumen and a Macropodal Embiyo, 
&c. 



^ h iis ptm stht^fc^FMMiy wy]^ fffi li | ^i Wtp 4l»tMd>i(i|^Qi^^» W l tf»^ 



( ) Indicates that the iyideaee its Ikasteftiea as more conflicting thaa 
usual. 

Bpborders are inserted in (he table^ to show the transitions, or to show 
tke conditions wkidi i 
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M2 Sir Edward Ffrench Brpmhead on the Arrangement of 

SKETCH OF AN ARRANGEMENT OP THE 
F^MoidcM, floridtfM, ULVACEAE, iiottochiiiefte» dUtomeM, 



tConfenroIdeme, cra&acsas, equiMtaeeae, 

OphioglotMM, dangaceae, GSM UN DACE AE, gleiohcneaa, polypoditc— •» 

CfCAOKAS, ephedreae, casiurinM^, 



MrucKJB, plataneae, (t)artocarpeae, ulmaeeae, (fotbergilleae,) (empeCreae,) 
Stilagineae, URTiCEAE, cannabineae, datiaceae, laciatemea*, 
Cblorantheae, garryaceae, (henalovieae), gaatacaae, rirKAACCAK» saurarMe, 



CeratopbjrIlMe, bippurideae, caUitricbiiMae, haloraosak, bTdroearjca, 

OrcReae, tONAGHARlAE, montiiueao, tsalicariae, rbizopboraae, Tocbjaceae, tenninaliaa, triMi 

breteae, 
Memecyleae, melattomaceae, alangieae, lecytbideae, txrmTACBA — graaateaa, 

Pomaeeae, amygdaleae, neillieae, cbrysobalanaae, saDgoMorbeae, quillajeae, apineeae, ROSACEA. 
drjradeae, 

SAZirEAGEJEybydrangeaceae, canoniea«, bauereae, pbiladelpbeae, (gaIaciaae,)6tcanonirae,(bni]iwa«y) 
Groaaulaceae, gronoviaceae, CUCURBIT ACEAC, begoaiaceae, loaseae, cacteae, rbipiolideae, 
Portulaceae, tainaritfciaeae, reaumurivae, fouquiereae, nitrarieae, ficoidsae, nenradeae, inriaiKMir, 
crauuleae, (t)ill«cebreae, 

■' 

Sderaatbeae, anuurantaceae, CHENOPODEAE, pbjtolaoceaa, petiYeraoeae,p(iljgoiieM» nyrt^gintM, 



Sttticmeae, plumbagineao, folxmomiaobax, oobttaoeae, bjrdroleaeaM, 

B/dropbylleae, BORAGINEAE, beliotropiceae, ebretiaceae, eordiaceae, 

Nolan^ae, verba^ceae, seropbularieae, digitaleae, salpigloaaideae, (\)%oi.KmkM^ oooTolTulaat, «■»• 
coteae, retsiev, 



Menyantbcae, gentiakkak, apigellaceae, 

tAPOCYNEiE, asclepiadeae, Btrychneae, potalieae, logmnieae, Iygody«od« , 

Cjnchomacxas, opercularineae, atellaUe, lonicereae, aambucineae, umbelliferae, 



Andiaeeac, adoxeae, lorantbeae, (t)baxnamelideae, ooraeae, BEDXRACSAKy Titet, leMcaaa^ 

GERANIACR£, tropaeoleae, Unmantbeae, [bjdrocereaej balsamineae, tozalideae, 

Lbeae, Tivionieae, aileneae, (Oalslneae, elatineae, cistinxax, ( (t)proekiaeea0, (t)flaeonrtiM0,) 



Capparideae, reaedsceae, deomeae, CRUCiPZBJks, fumariaceae, papaTeraeeae, 
NYMPH^ACEAE, nelumboneae, cepbaloteae, bjdropeltideae, podopbjrlleae« paoniaceae, ^ 
GimicifugeK, clematideae, tranimculaceae* aAHRACBiiisAE, ariatolodiieae, nopeBtbeae, (t)oytiiiaM» 



Piftiaeeae, tbydrocbarideaa, alxsmacsax, botomeae, pontedereae, 

Commalineae, pbilydreae, zyridtae, reitiaeeat, detraiuneaa, oyp«raeea«» GRAMINEAE, ptloMi 

Cydantbeae, pandaneM, ttfbacbab, aeorineae, aymploearpta*, potbobae, taroidaM, janoagiBia^ 
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the Natural Boianical Families. 858 



NATURAL BOTANICAL FAMILIES, 
ft Fungi, . . • hjpozjIeM, USN£ACR£, lecukorineae, calycieAO, 



Ricciademe, fhepaticae, jangermanniaceme, andreaceac, iiusci, 
Salvinieae, marsilMceae, uoeteae, LYCOPODIACEAE, lepidodtndrcatfy 
(f ^Taxineae. curmBSsiKSAJs, araucari«ae, fabieunae, 



Liquidambarinae, salicineae, bktulinbas, carpioeae, tcorylaoeae. juglandeae, 
SUMaCUINEAE, auacardieae, Bpondiaceae, buraeraceae, rhaiDDeae, (pbytocreneae), 
Coriarieae, (t)euphuibiacoae» stacklioiueae, celastrimxax, lUpbyleaceae, hippocrateaceae, fry- 
throxyleae, 



Malpigbiaceae, acerineae, hiffocastamkae, inillingtoDies, tapiodaceae, rbiioboleae, 
Guttiferae, marcgraaviaceae, UYP£RiCIN£AE, carpodonteae, camelliaceae, tternttromiacvM, 

Chlenaceae, humiriaceae, (bugoniaoeae,) meliaceae, cedreleae, adeantiacxae, amyrideae, 
Connaraceae, mimoeeae, swartsieae, dttarieae, PAPILIONACEAE, gooffreae, CMalpinUae, 



Moring<*ae, droseraceae, (paraaMieae,) sauvag«ae, (frankeniaceae,) a1sodineK« tvioLAcxAx, 
PASSIFLOREAE, malesberbieae, turoeraceaa. papayaceae, btflriBieae, (patriBieae,) (paropsieae,) , 
Homalineae, samydeae, (hymenaiithereie, polygaleae,) (tremandreae,) chailletiacxae, aquilarinets 



(Penaeaceai*,) (proteaceae,) «l»agaeae, THYMELAEAE, nyMaceae, t santalaceae, exocarpeae, 
olacincae, 



Oleaceaa, fraxineae, jasbuvxax, (BtUbinec,) columellieae, aragoaceae, bignonieae, pedalioeae, 

didymocarpeae, 
Acantheae, i>elRgineae, inyoporeae, fveibeneae, LABIATAE, buddlejeae, bucbnereae, veronioeM, 

fihthorpieae, tpedieae, gratiuleae, lentibulariae, 
G«saereap, calceularieae, bemiinereae, amtikxhimx^ cheloneae, gerardieae, eupbraaieae, rUnantbcM^ 

orobancbeae, 



Monotropeae, epacrideae, tERicxAX, vaccinieae, 

CAMPANULACEAE. lobeliaceae. stylidieae, goodenoviae, scaerolaae, brnnoniaeeae, 

Corymbifera*, tcompoaiue, valerianeae, calycereae, dipsaceae, globularioeae, plantagineat, lit- 

torellideaei 



tPrimuleac, tMTRsiwxAE, aegicereae, Bapoteae, ttyraceaa, aymploceae, haleaieae, tebeneae, ilicinrae, 

brexicae, piltowporeae, 
tZygopbylleae, RUTACEfi, dioameae, cnaparieae, pteleaceae, xantboxyleae, ailantbee, rimarubaeeM, 

ochnaceae, 
Dipterocarpeae, lopbirtae, alacocarpeao, (t)tiliaceae, bombaceae, maltaceak, tterculiaceae, tbytt- 

neriaccae, 



Mymticeae, bernandleae, (illigeTeae.) gyrocarpeae, caanytbeae, tLAoaiKXAE, 
Atbero«permeae, monimieae, CALYCANTHEJE, wintercae, magnoliaceae, diUeiiiMea«, 
Scbiaandreae, anonaceae. (t)berberideae, memisfbrmxab, • • • 

DioBcoreae, tamtae, smilaceab, roxbargbiaae, ttaH>bodaleae, (t)jaiiceae, gUliatbae, aUuuMM, 

erythroDifae, 
MeUmbaceap, irideae, apoatadeae, cypripedieae, ORCHIDEiE, icitamineae, marantaeeae, muttMM, 

amaryllideae, 
(t)Laiaceae, wacheodoffifae, tiROMXLiBAX, bwbacenieae, bjrpoxidtae, bwnodoraae, UunntnaicMb 

Ucceae, (t)baIaoopborea«, 
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864 On$h$ N4t$uni 



It was my intention to hare sub joineJ, as extraeti Amn tha 
evidence upon which the Table is founded, the opinions of bo- 
tanists on the vdaiimi of each faniljr to otbaaa k tkm sana or 
adjoining groups, which is interesting historical^, and sometimes 
of value as showiag tba atnicture oo which the ofwiioQ waa 
formed'; but I bare fbund the accunwilariu a t&m gi sa l. Tito 
English reader will see the greater part of the whole la Sr 
Lindley^s Natural System, admirably set oat, and abounding 
with origiaol views* Be will also Sai valuable and oHgirui 
views of relation in the publications of Dr Brown and Mr D, 
Don, in Mr Amott^s article on Botany in the EncychpitJRa 
B fi kt nnk Oy and m Riehard often (raailalad. 

I have intentionally kept back, for the present, any attempts 
at charartfim genaral or psriwi, aucb being (juita premature^ 
until some outline of arrangement has been l e cugwa e d by hcAM^ 
nists. Materials are not wanting, many groups having been al- 
ready treated as distinct families by able writers, such as the 
Cupressineous, Rosaceous, Boragineous, Gentianeous, Gwtdsub^ 
ceous, Malvaceous, O s m u ndaeeous, Rutacaous, Ericeous, Cam- 
pamilaceous, &c. and also other groups, with s Mg h i tnodificiation, 

FiaaUy, I May BKoCkm the Nixua of Ht lindley^ which 
would have altogether prevented this attempt, had I aeeo it 
sooner : here the botanist will find most ample and most original 
materials for characterising those or any other groups pretending 
to be oaiiiral* To tUa diatiogoisbed botaniat I am indebted for 
pointing out some erroneous deviations from his p ubK sh cd views, 
in the case of Spigeliacas>, Araliaceae, Euphorbiaceae, Granateas, 
g mp e tr e sL ^ D i os e ore a e , Temstpogiiasise, Mytsioaaei, Papayaceset 
Violacasi, Tenainalia» ; also for the places of Begomace«, fieor 
Cucurbitacese ; £latineae, near Cistiness ; Stackhousese, near £i^ 
phorbiacese; Stilagineae, near Urticese; Limnanthese, nearTto- 
peeoleae ; and for references to sources of information. 

TauaLBT Hall, LixcolV* 
October 1336. 
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jUiiract qfihe Memoirs cf Jobw Napier ef Mercki§$on. Bf 
M. Bior .• With Notes by the Translator. 

Thb following translation ofM. Biotas very able and bleresi- 
iDg paper, of which the title is given below, will be acceptable to 
our readers. The history of the illustrious Inventor of Loga- 
ritbois had remained too long unrecorded, and this early and 
important attention which Mr Napier^s work has met with em 
the Continent, is as flattering to the science of Scotland as it 
must be gratifying to the author of those memoirs. 



First Article, — Montfugne, in his chapter of Proper 
Names, puts the question, To whom belongs the honour of so 
many victories, to Guesquin, Glesquin, or Gi^aquin, seeing 
thus variously the name of that famous constable is written. 
If intellectual conquests and the glory of arms admit of any 
analogy, and we shall not pause to consider which would 
suffer by the comparison, the same question might be put with 
regard to him who, simply by an arithmetical invention^ in- 
creased, as it were an hundred fold, the scientific life of Kep- 
ler, Halley, Bradley, Mayer, Lacaille, Piazze, Delambre, — pro- 
longed that of La Place, nay of Newton himself, and stilt inde- 
finitely continues the like miracle for all whose zeal, if it be not 
genius, prompts them to emulate those great men in the appli- 
cation of nuitbematics to the phenomena of nature. For to tins 
hour we cannot say with eertunty whether that puissant instru- 
ment, the logarithms, be due to Neper, Napeir, or Napier. f- 

£ven at the time it was first made public, in the year 1()14| 
tbe author was so little known beyond Us own country, that 
Kepler, who afterwards embraced and adopted that invention 

* M^mokM mr /. Hafitr 4$ MMwbUton^ eaUenmUsa QfadalogU^ 9a VU^k Tmkm 
ktm 4e9 tempB ou U a vhuy €t t«M huiok$ de ri9wgnium.deM LogarWUnet^ For 
Mark Nofier^^^EMtrait em brm mrtkUM^par U* BioU^^Tird du Journal dc9 Sa^ 
foamthf"*"^ i83S» 

*f> We find thne distinct vsrieties in ths biogniphy we sre shrtnictii^. A 
letter from tlis Iikvenlor of Liogarithmt to hii &tlwr, qjuoted at page 160, Is 
ligped Neper. His dedication of tlie expoiition uf the Apocaljpa^ addrois* 
ed to the Kinf of Scotland, James YI., is signed Na^eir^ p. 172. His kste* 
ment, quoted p. 431, is signed Naipper ; lastl/, Uf om Mi^grsphiar ddlsite 
throughout Napier-~-M. BioU 
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tS6 M. Biot's AMract qfMr Napier's 

enthusiastically, as a miraculous aid to his Rudolphine Tables,—* 
Kepler knew nothing of the matter until the year 1617, and 
then his knowledge of it was but imperfect, having merely 
seen Napier'^s work at Prague, when he had not an opportunity 
of studying the contents ; so that, unhappily for himself, he did 
not properly appreciate the invention, as is evident from the 
letter he wrote, about that epoch, in which the author of the lo» 
garithms is simply designated as ** Scoiiis Baro^ cttjns nomen 
mihi excidity* a Scottish Baron, whose name has escaped me.^ 
One year later, however, an abridged, and perhaps plainer ex- 
position of the discovery having accidentally fallen under his ob- 
servation, ^' I comprehended (he exclaims) the nature of his 
work, and scarcely had I essayed a single example of the pro- 
cess, when, to my great joy, I became sensible that he had in. 
finitely surpassed all the attempts at abbreviation which I my- 
self for a length of time had been labouring to effect.** He set 
one of his pupils instantly to work, made him calculate logarith- 
mic tables by Napier^s method, availed himself gratefully of their 
assistance to complete the calculations of his Rudolphine Tables, 
which hitherto had cost him unimaginable labour, and even 
changing the whole plan of those tables, though they had been 

* This remarkable passage is to be fbund in a letter, written by Kepler to 
his friend Scbikkart, 11th March 1618, as follows: « £xtitit Scotus Baro, 
ci\Jus nomen ir.ihi ezcidit, qui prseclari quid prKstitit, necessitate omni mul* 
tiplicationum et divisionum in moras additionesetsubstractionescummutatit; 
sec sin^us utitur. Attamen opus est ipti tangentiimi canone ; et yarietas^ 
Crebritas, diSicultasque additionum, substractionumque alicubi laborem mul- 
tiplicand! et dividend! superat** (Epist. ad 6. Kepleruro, Lipsise, 1718, in 
foL p. 672). The last clause of this sentence proves, as we have said, that, 
ei thaijirtt irupection, Kepler had ill appreciated the Neperien method. The 
direction attamen &pui est ipti tangerUium canone^ appears to us to require some 
explication ; and it is this, — that in th^ original publication of his discovery, 
in 1614, of which we have before us a copy belonging to the library of M. 
Walkanaer, Napier does not furnish a special table for the logarithms of na- 
tural numbers, but only for the sines, cosines and tangents of arcs. Thus 
when it is required to find the logarithm of a given number, he supposes it 
considered as a natural sine, if it be comprehended betwixt and I, and as a 
Sttural tangent, without those limits. In the first case, the logarithm sought 
Is found directly among those of Napier's table of sines; in the second case, 
it is necessary to be^ by seeking, in a table of natural tangents, the ofv 
which corresponds to the given number, and with that arc Napier*s table 
^ves the logarithm.-Jlf. Bid. 
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Memoirs qfJohn Napier qfiierchiiion. S5T 

long in hand) he courageously gave them that new form by which 
they are adapted to the usage of logarithms. Upon what acci« 
dents depends the progress of human knowledge ! The Bu- 
dolphine Tables appeared in 16JS7, six years only before the 
death of Kepler. Who can say that, without the unforeseen suc- 
cour of logarithms, he would have had time to complete thoae 
tables ; and yet ^ey were destined to become the basis of all our 
ulterior knowledge of the system of the world. For being e9- 
tablishedy for each planet, on the conditions of elliptical motion, 
and for the mutual ratios of the orbits in terms of the propoiv 
tionality of the squares of the periodic times to the cubes of the 
mean d'lstances, their invariable accordance with the actual state 
of the heavens offers perpetually the essence, as well as the proof, 
of those great astronomical laws justly called the laws qf Kepler. 
From these it was that Newton deduced, mechanically, his law 
of the central force proportional to the masses, and reciprocal to 
the square of the distance, which is purely a concentration 
of the Tormer. But if the general conditions of the plane- 
tary movements had not been previously known and demon* 
strated, Newton would not have been enabled to remount 
to the law of gravitation. So that without the invention of 
logarithms, which in some sense rendered the life of Kepler 
long enough to achieve his task, perhaps universal gravitatioft 
would have been yet to be discovered. That revolutioii, so 
fortunate in Kepler^s tables and calculations, has been described 
and celebrated by himself in a letter to Napier, dated 5%th 
July 1619, which he placed at the commencement of his Ephe- 
merides for the year 1620 ; but this important illustration of the 
history of letters had become so rare that neither Montucla nor 
Delambre were aware of its existence. Happily, however, the 
Bodleian Library at Oxford possessed a copy, of which the 
anthor of the present work obtained an accurate transcript, 
which he has inserted in his text ; and from that we have de- 
rived the details given above. Napier never received this letter, 
which would have overwhelmed him with joy. He had been 
dead for two years, since 14th April 1617, and Kepler knew it 
not; so difficult and slow was the communication between 
scientific men, in those times of wars and storms, occasioped by 
the shock of political interests, and by the change of religion. 
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OB M. KoCs Ab$tr9ci^Mr Napbff^ ' 

If vnch n^d the flMe of contitteotftl Europe, tf^at tyf Beo&md 
I gtifl worae. The inhabrtants of its Hfghlantis, ^ided hrtb 
Di-barbatfolu tribes^ spent their lires -amhl a successitm of wan 
and brigandage, pei^uated hy the intertninable iquarreb of 
-iheir aavage ohiefis. The regal Aotlioritj, powerless to set at 
reat their here^ary caoflicts, was regarded by sudi ambittotrs 
•raesals as n^thhtg else than an instnnnent of dbmmaticm and of 
fortune, which each struggled to obtain for himself by becoming 
the most AMmdaUe. To this we mtxtt add the first propagatioti 
■•f those new ideas of religions reformation, entertrfiied by a few 
-ftom sincere conviction, by many from intetested mothes, or 
fonatioima; while, on ifie other hand, ofmiions and interests dia- 
aMMPtcally •pposed to these, conspired with eqntd violence to elt- 
ekuie them« In such times, and in such a counrtry, it may rea- 
dily be supposed, that after the lapse of two centuries, no traces 
abouid exist of the fmrt years of an infant, however distingui^ 
ed as a man in the unexplored paths cf abstract science. Hence, 
-notwithstanding 1^ most indefatigable research, his Scotch hio- 
gfajsher^ with the exception of some vague and unrniporttcnt roai- 
cations, has not been able to throw Ught upon the edncation df 
yornig Napier. To fin this void, he launches into a course of in- 
terminable digresstons, relating, for example, the biography, more 
m Urn obacured by time, of six or seven Napiers of Merchiston, 
the iineal predecessors of the inventor of logarithms, their for- 
Umes, tlietr allimices, the t ran s a ctions political, commercial, mi- 
fitary or civil, in which they had been actors,* and as these 

* It may be doubted if a French philoiophec, kowever accon^liibid, mm 
f2drlj appreciate this portion of Mr Kapier*s work. It was not powible to ia»- 
nish « pure biograpfar, in the proper view of such compositions, of the inven- 
lor of lqgKitluns» wiioM isolated babkt had left scared/ an^r domestic traces 
of the man. But U happenod that Us huOj (AaSter-chart oobtiteed Mue 
curious documents connecting the hiafeory af his ^Viituflpj %r fftitmrrti^ in a t» 
Biarltable manner with the history of Scotland, and with the penonal fi>r- 
tnaes of the ill-fkted House of Stuart. His biographer, there&re, indepen- 
teitlj of Napier's srwti hiatory, has compiled with kbour and research a do. 
mestic coUectloii of Scotch hist<Ricd aat^oltlsiyWU^ 
a certain class of readers in Scotland, wha laay sot be» poKhapi^ id nocb iatei. 
rested in the scientific history of Napier himsdE The misesabk state of Uia 
tecerds in Scotland created a school of which Lord Hailes is the illustrious 
fanidecv by means of whose mintrte researches materials for a complete his- 
tory of S69lhBd are atili being caUattad. TUi caanat ba m weH ander. 
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MdMwra) MTdV^g to tfieikgbiM of ScotlaiMl^ we diBcewreri «» 
be related, in one degree or other, to persoiiageB '#ho tlien pkjfwi 
m coDftpidbOM imrt, ^anong the rest tSie famem Bc^tbwdl^ Pihom 
eBpoiHMde of Mary Stuart were none of the mott gentle,) ^mn 
liiitbor guret at Aill length tlie history of Mary, of BothweB^ rf 
Damley, wkh ocoasbnal digressions, fcy way of by^riay, m 
whidi ^re Louis XL, Cbar)efr4e-T^ni4raive,^ and eronoertaitt 
characters of an association yet note Ucarre i» such a 'subjais^ 
flamdy, the page Quentia Durward, and the Ahbot of Misruhs. 
Then, as it appears that young Napier passed some years M 4he 
University of St Andrew^, we are pfesewled with its history, or 
ivther the tdstory of the most eelebrated persons of tht tines 
who were rearad at that University. From aH this we can gasher 
no more respecting the inventor of logarithnw, than that he 
sprung from an anoieiH, weahhy, and distinguished family, wko 
bad unavoidably taken a part, though reserved and prudent, m 
the political afiurs of the times. Bom in the Castle of Mei^ 
diiston, in the year 15S0, Napier was entered as a student at 81 
Andrew^s in UP63, and quitted k a few years a fte r wa r d s for the 
Continent, where probably he went to comiplete his education» « 
practice then very prevalent among Scotdimen ^ distinginshed 
rank. Returning to M crchiston in 1f71, he married in IIh* year 
following, and immuring himself in that retreat, divided the rtst 
of his days between two prinorpid oecvpations, the managei- 
ment of his family domains, in which Ins fcKher had inv«etel 
lum, and fats studies, theological and mathematical, for which he 
appears to have had an e«fnal predilection. Bot with all his ts- 
cfination for repose, loo frequently was be compelled to quit that 
asylum^ sometTflses that he might escape a siege, and somctimeB 
to take that part in the politicri transactions of his day, which 
Us posttioD in sodety and his religions ofmrions snggesfetf. 
These, by means of the numerous and unquei^tionaUe doetK 
iMOts wbiefa Us biographer has cotlected, we can trace his steps, 
and our contemplation of the particular system of ideas, or the 
peculiar tami of inind which he brought upon the stage of nmw. 

ftood by a foreign philosopher ; and we must add, that the fint chapter of AC 
Biot*s abstract, which glTOJ suoh popular interest to his paper, appears to 
have been aaittieljrsaggefted \rj the hlatoiiodl portioi^of Mt 19apier*8 worir.-k 
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dane affcurs, will not be unavailing to perfect that philosophical 
point of view under which we must regard him. 

It was the period when the crisis of the Reformation agitated 
Scotland with peculiar violence. James V I., afterwards James I. 
of England, then reigned over that distracted country ; a Prince 
habitually feeble, yet not incapable of displaying a certain de- 
gree of firmness, by no means devoid of knowledge, we should 
say of erudition, especially upon the subject of religion, yet 
rarely failing to render himself ridiculous by the clumsy self* 
esteem with which he paraded his learning, tormented by the 
incessant revolts of his unruly vassals, by the demands, be* 
coming <laily more audacious, of the reforming party, whose pu* 
ritanism watched with suspicion his indulgence, nay his par- 
tiality, for the Catholics ; disquieted in the extreme by the am« 
bitious Elizabeth, who was perpetually setting snares for him, 
ill brooking to see in him her immediate and inevitable successor, 
sprung from the very blood which her jealousy as a woman, and 
her policy as a queen, had caused to flow. In this state of fre* 
quent perils and annoyances, the poor King of Soots kept beat- 
ing about like a ship in a storm, most anxiously on the look- 
out for fair weather ; and it is amidst these struggles betwixt 
puritanism and royalty that the Baron of Merchiston appears 
upon tlie scene. He took part with the Presbyterian Synods 
then pursuing the King with indefatigable audacity, and pressing 
upon him tlieir fanatical demands against the Catholics, whom, 
according to their opnions, his Majesty was not persecuting 
with sufficient zeal. Napier was a member of the Synod of Fifci 
the most violent of all the synods. He was one of the deputies 
whom that synod, and afterwards the General Assembly at 
Edinburgh, selected to carry to James their solemn delibera- 
tion, in which they declared, ^* that the principal and chief ene- 
mies, the Earls of Huntly, Angus, &c. (here follows a Ust 
which includes the father-in-law of Napier himself) have, by their 
idolatry, heresy, blasphemy, apostasy, perjury, and professed 
enmity against the Kirk, and true religion of Jesus Christ 
within this realm, ipsojacto cut off themselves from Christ and 
bis kirk, and so become most worthy to be declared excommu- 
nicated and cut off from the fellowship of Christ and his kirki 
and to be given over to the hands of Satan, whose sW^ ihey 
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are, that they may learn, if it so please Grod, not to blaspheme 
Christ or bis Gospel,'' &c. (p. 161 ). Such were the saintly pre- 
tensions of the pious Presbyterians ! Observe, that excommuni- 
cation involved the confiscation of the property of the impious, 
which by right devolved upon the King, for the purpose of dis- 
tribution among the ^^ Saints of Grod,"* as these good people 
then styled themselves. In vain the poor King made the most 
vigorous efibrts, and the wisest, to smother these odious procla* 
mations, and to prevent their reaching himself. He was con- 
strained to admit into his presence the Commissioners of the 
General Assembly. It is curious to perceive, even yet, in the 
present age, the hereditary effect of the ancient puritanical exal- 
tation, upon the mind of the Scotch biographer. He is in ecs- 
tasy at the grandeur of the part assigned to Napier, in these 
fanatical proceedings. ^' Our philosopher (says he, p. 162.) 
must have been particularly conspicuous at this convention, 
which confirmed the excommunication of his own father-in-law.^ 
(This was the father of his second wife, for he had lost the first 
in 1579.) Then pursuing, without hesitation, the consequences 
of that act, " if the family of Napier (he adds) attended their 
parish-church on the day appointed, they must have heard their 
grandfather doomed to exclusion from the social comforts of 
life, and the blessings of the Church.^ A little further on, he 
delights in picturing the subduing effect upon poor James, of 
the aspect of the " majestic Napier,'' with his " serene presence, 
thoughtful eye, and ample beard, rarely seen within the royal 
circle," Has he not discovered a merit very essential to be be- 
stowed upon the Inventor of Logarithms, and withal very 
closely connected with that discovery ? But, it may be said, 
why, then, do you so pointedly quote these details ? I do so, be- 
cause, in the evident intention of the biographer, they have 
an object, and one, in my opinion, opposed to the spirit of the 
sciences and of sound philosophy. That object is to represent 
the Inventor of the Logarithms as a light of the Protestant 
Presbyterian Church, as the greatest theologian of his times, as 
principally a theologian ; and that, too, in order to bolster up 
religious behef, by scientific discovery ; and under cover of that 
pretext, to tax our credulity with demands at which common 
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sense revolts, and which, thank God, do not belong to the pre- 
sent age. 

Unquestionably liapiet was a theologian, a learned theob- 
gkn, and imquestionably, also, his rdigious belief was perfectly 
^ncere. His moral «hanu^er b entided to this concession. The 
importance of the arithmetical invention, which we owe to him, 
is lilso very great ; already we have established that fact by in- 
dispataUe consequences, and we shall presently have another 
occasion to be more precise in our specification of its merits, 
when we come to cbaraeteriBe the discovery. But does it fol* 
low that, with the arithmetic, we must accept the theology ; or 
must we of necessity, for example, like his Scotch Uographer, 
pronounce Napier^s commentary on the Apocalypse admiraUe ?* 
because he, too, before the time of Newton, wrote a simSar 
commentary, where, in like manner, he undertake* to establish, 
by force of reason, that the Pope is Antichrist, and Christian 
llome the Whore of Babylon. As for the rest, it was not new 
at this epoch, being equally die favourite di^Hitatious theme of 
that thundering Presbyterian preacher Knox (who called the 
charming Mary Stuart a Jezebel) ; and did not King James VI. 
himself, in like manner, exert his theological learning to prove 
that point P It was then a current idea. But that which is 
peculiar to Napier, in this arduous controversy, is the having 
introduced a form of argumentation altogether mathematical,*- 
a march of discussion logically knit, pladi^ as a preliminary in 
the very front of his treatise, a table of Poshilata^ to support 
him in the interpretation of the Divine sjrmbols ; which Posifdata 
themselves he takes the greatest possible pains to establish upon 
a host of learned authorities. I have not the temerity to enter 
the Ksts with such gifted persons, nor even to examine too punc- 

* I could not find in Paris the original edition of that work, bat onlj the 
French translation, puMisbed at Rochelle in lOOS^ uader this title ; ^< Ouver- 
tore de tous les secrets de PApocalifpte de Samt Jsan, par deux trait^c IHu 
recherchana et prouvant la yraie interpretation d*iceUe ; Tautre appUquant 
att texte cette interpretation paraphrastiquement et historiquement. Par 
Jean Napeir, e^est-a-dire, Nok Pakkil, sieur de Merchirton, revue par 
lui-mesme, et mise en Fran^aifle par George Thomson, Escossoia." The re^ 
visal of this translation bj Napier himself; gives it nescrlj the lutfaentkitj 
of the original edition ; and, indeed, in the comparisonB which I have had^n 
opportunitj of making with the original passages quoted bj his Scotch bio« 
grapher, it appears to be a Ferj faithful Iranslation.i— BL Biot. 
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tiliously whether the number, ahready not inoonmderable, of 
element* admitted as fundamental poeitiona^ augmented, in the 
courae of the diaeussion, with a good many other hypotheses, do 
not weaken very much, humanly speaking, the mathematical 
probability of the final deductions. . I admit it all, if you will, 
confessing myself unequal to the dispute ; and thus am I, of 
logical necesmty, constrained to admit, with the Inventor of the 
Logarithms, that the Pope is certainly Antichrist; that he is 
also Gog, as the Emperor of the Turks is Magog, and his sol* 
diers the locusts c^ the A^pocalypse ; and, besides all this, that 
there were twoomd-twenty Popes, horrible necromancers, who 
sold themselyes everlastingly to the devil, that they might be* 
come Popes ; ageing that all this is equally established in Napier^s 
book, at the places I have noted below.^ 

But, among all these conclusions, there is one which ought to 
be equally indubitable,, and which, by its logical connexion with 
the others, obviously communicates to them its own character of 
infallibility. It is, that, according to the fourteenth Niqierien 
proposition, ^^ ihe day of judgment ought to arrive between the 
years of Jesus Christ 1688 and 1700; and hence, according to 
the tenth proposition, the world will come to. an end rather be- 
fore, than after the year 1786.'*^ That is a consequence of 
^hich, it is true, I cannot dispute the necessity, as flowing logi^ 
cally from the premises ; but I must confess, that, to my mind, 
k appears difficult to admit, and because it produces the same ef- 
ttcX upon other simple souls is the reason, perhaps, why Na- 
pier'^s Commentaries on the Apocalypse is not in the present day 
Tsad so frequently as one would desire, a neglect of which his 
biographer also oomi^ains. Newton too, as is well known, wrote 
« comipentary on the Apocalypse ; but he had not the hardihood 
to attemipt so comprehensive a task as his Scotdi predecessor has 
done. ^^ The folly of former interpreters,^ says he {JbOjfy that 
is a hard word), ^^ was the aspiring to predict times and events 
by their prophecies,, as if God had intended to make prophets 
of them.'" So Newton limits himself to thcexptanatiop of the 
past, and tlie greater number of those who have studied his 
work appear to have found even that no very easy task. 

* Bi Biot here quoits somt iastsiices from Napier^s Commentaries. 

s 9, 
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In giving an account of the commentary by Newton, in the 
Bioffraphie UniveneUe, I had expressed some doubt as to the 
conclusion at which Newton arriycd, that the elerenth horn of 
Daniel indicated the Church of Rome. Dr Brewster, in a work 
of the same kind (I mean of the same kind as my own), printed 
at London in 1832, has taxed me severely for my aptitude to 
doubt ; he has affirmed, that that interpretation of the eleventh 
horn, as well as others of a like nature, at which Newton ar- 
rived, ^^ may be yet exhibited in all the fulness of demonstra- 
tion.^' I found myself then called upon humbly to entreat Dr 
Brewster, in this same Journal, to have the kindness to excuse, 
on that point, the impracticability, under whidi we in France la- 
bour, of admitting such anti-catholic conclusions. The Scotch 
biographer of Napier recurs with some regret to the expresooQ 
of repugnance I then gave utterance to, in respect that, accord- 
ing to him, the Commentary of Napier contains, in the passages 
he cites, more than nine quarto pages of cofuiensed proofs (^ 
that same proposition. Nevertheless, he has no idea of being 
scandalized at my blindness. ^^ In the present state of the 
world, it creates no sensation to hear M. Biot announce, that it 
is impossible for him to believe the eleventh horn of Daniel to 
be the Church of Rome ; but the times were very different when 
Napier wrote. To this we must add, that when sudi Protest- 
ants as Calvin and Joseph Scaliger openly avowed thext impres- 
sions that the whole Revelation of St John was an inexplicable 
mystery, of which the very writer was a problem, it is greatly to 
the honour of Scotland, that, from the bosom of so rude a coun- 
try, a commentary should have come worthy of the first scholar 
of the age, and capable, as we shall shew, of instructing even 
our own enlightened times.^ (P. 201.) If we may be permit- 
ted to appreciate this conclusion of our biographer by the light 
of human understanding alone, I confess I do not see how it 
flows from the authorities he dtes, which appear to me rather 
to establish a consequence of an opposite nature. But perhaps 
the inspired character of his text has descended to the panegy* 
rist, in which case I have not a word more to say.* 

* To us it appears that the whole of Mr Napier's analysis of the theologi- 
cal works of the inventor of logarithms, has heen entirelj misapprehended bj 
M. Biot, and to a degree beyond what we think could have happened to any 
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The commentary on the Apocalypse was, on the part of Na- 
pier, an edifying work, long meditated, which at first he had. 
undertaken with the design of converting the Papists, as he 
himself narrates in his preface. But the crisis he chose for the 
publication, affixes to his first project the character of a less 
charitable intention ; for it took place precisely two days after 

Engliah reader. Mr Napier contrasts the present enlightened period, (when 
no Protestant of enlai^ged views or common sense is even startled by declared 
scepticism, as to the truth of such interpretations of the Apocalypse,) with the 
dark age in which Napier wrote, when Roman Catholic domination, powerftillj 
aided from abroad, was the engrosshag object of political and patriotic resist- 
ance in Scotland, when the subject of theology had not yet been treated 
either learnedly or systematically, and when the field of prophecy was yet 
unexplored by powerful minds. Dr Brewster, in his life of Sir Isaac New- 
ton, had not once mentioned the name of Napier. The biographer of Napier 
shews that whatever is valuable in Newton*s scriptural commentaries is to 
be found, even more learnedly treated, in Napier^ a century earlier, when 
circumstances rendered such considerations more rational than in the age 
of Sir Isaac Newton. Mr Napier, contrary to M. Blot's assumption, equally 
dissents from Dr Brewster's unqualified vindication of the '^ Newtonian inter- 
pretation of the Scriptures." He merely maintains, that for '^ Newtonian" 
we ought to read " Naperian," and give the glory quantum valeat to Napier. 
His biographer, moreover, contrasts Napier's very original commentaries, 
which may be said to have founded the school of theohgtoai Uaming in Scot- 
land (a circumstance independent of fimciful interpretations, and therefore 
biographically valuable), with certain weak, but not unpopular writers of the 
present day (he instances Cunninglym and Keith), whose mystical conceits 
are unredeemed by solid learning, and not excused by local circumstances. 
Napier's theological works (strangely overlooked by the learned M^Crie, in 
his history of that department of letters of which they were the earliest and 
most conspicuous productions), are an interesting and important step in the 
progress of Scottish learning, not in respect of their peculiar interpretations, 
but for the spirit of theological investigation, the learning, and the philoso- 
phical method of inquiry therein displayed to a barbarous age and country. 
The same subject, as handled by Sir Isaac Newton, to whom has been given 
all the praise, is rather a retrograde step not pleasant to contemplate in the 
history of letters ; and the more recent elucidations that same subject has 
received from modem enthusiasts, who are much more jealous of their own 
infallibility than Napier was of his, is simply a page of human folly. This is 
all we can gather from that portion of Mr Napier's work which M. Biot re- 
views with such elaborate sarcasm, as if it had been an insidious and illiberal 
attack upon the Catholics. Nay, so &r does M. Biot carry this mistake, as to 
insinuate, what is equally contradicted by the work itself and by M. Biot's 
whole abstract of it, namely, that Mr Napier's principal object in this biogra- 
phy was to make the inventor of logarithms' scientific character and history a 
stalking horse to superstitious Protestant Uliberality.— rr<in4/<?/(w. 
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the importunities of the Presbyterians bad extorted from King 
James the definitive confirmation of the act of excommunication 
which embraced Napier's own father-in-law. And in the dedica- 
tion of his commentary, which Napier addresses to James, we 
may observe with what fanatical violence he discodrses : " There- 
fore, sir, let it be your Majesty's continual study (as called and 
charged thereunto by Grod) to reform the universal enormities 
of your country ; and first (taking example of the princely pro- 
phet David), to begin at your Majesty's own house, family, and 
court, and purge the same of all suspicion of Papists and Atheists, 
or neutrals, whereof this revelation fbretelleth that the number 

shall greatly increase in these latter days So also we 

beseech your Majesty, having consideration of the treasonable 
practices in these present days, attempted both against God's 
truth, your authority, and the commonwealth of this country, — 
to proceed to the other degrees of that reformation, even, orderly, 
from your Majesty's own person, to your highness's family, and 
from your family to your court," &c. Napier himself, in his 
preface, unfolds the motives for that publication. <^ Yet I pur- 
posed not (says he) to have set out the same suddenly, and far 
less to have written the same also in English, till that of late 
this new insolency of Papists, arising about the 1588 year of 
God, and daily increasing within this island, doth so pity our 
hearts, seeing them put more Ifust in Jesuits and seminary 
priests, than in the true Scriptures of God, and in the Pope and 
King of Spain (it was the time of the Armada), than in the 
King of kbgs, that to prevent the same, I was constrained of 
compassion, leaving the Latin, to haste out in English this pre- 
sent work, almost unripe, that thereby the simple of this island 
may be instructed, the godly confirmed, and the proud and 
foolish expectations of the wicked beaten down ; purposing 
hereafter, Grod willing, to publish shortly the other Latin edi- 
tion hereof, to the public utility of the whole church." Those 
Scotch writers who, like Dr Brewster and the present biogra- 
pher, restore these fine things to light in the present day, would 
seem to be moved by the same compassion towards us that 
influenced Napier with regard to the Papists of his times. It is 
to be regretted that they have not at their command temporal 

6 
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circumstances equally efficacious towards the upbolding of their 
doctrines. 

Then was the heyday of sorcerers and witches. They were 
believed in, and they were burnt. Napier, as his biographer 
confessesi paopd with the vulgar as having his own share of 
familiar convcirsation with ^^ le vieux nick;^ and, indeed, he 
appears to have been very willing to let the belief .go that this 
opinion was not without foundation. Yet in such estimation 
was be held that^ he was never: persecuted on that account He 
appears to have been in reality occupied with mechanical, and 
even physical science ; for when the English had some reason to 
dread the Popish fleets in 1596^ Napier transmitted to the Scotch 
ambassador at London a list of inventions, after the manner of 
Archimedes, to annihilate them. These secrets are, of burning 
mirrors^ of pieces of artillery of a new eonstruction, and a method 
of navigating under water ; but all this is merely announced, not 
given in detail* Unhappily he was not always so dinnterested 
in the application of his science, as appears from the following 
contract in which he engaged with one of the most wicked 
characters of that epoch, called Robert Logan of Restalrig ; a 
contract ihe whole of which is in the hand-writing of Napier 
himself, and his biographer has be^i at the pains to furnish a 
Jac simile. This Logan of Restalrig had plunged with daring 
ferodty into the desperate cabal of Francis Stuart, Earl of Both- 
well,^ in 1594, and by virtue of that declaration of war went 
robbing and hectoring on the high-roads in the neighbourhood of 
Edmburgh. The l6|^ity of these proceedings not having, unfor- 
tunately for him, been recognised, he had been cited before the 
criminal court, and was outlawed for not appearing. But he 
troubled himself very little about that matter, as he happened to 
possess, on the wildest shores of the German ocean, an inacces- 
sible retreat in the tower of Fals-castle, celebrated of late years 
under the name of Wolfs-^ang, by Sir Walter Scott, in the Bride 
of Lammermoor. There, Restalrig, not very well knowing what 
to do with himself, called to mind an old tradition, according to 
which some treasures had been, once upon a time, buried within 
his castle ; and being cognizant of Napier as a very learned man, 
somewhat addicted to necromancy, he made proposals to him 
that he, Napier, should undertake the search, which the other 
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accepted, as we shall presently see, in all good faith and sincerity* 
in the terms and clauses of the following contract, which we 
translate from the original Scotch as literally as we possibly can.* 

<^ A Edimbourg^ le jour de juillet, Tan du Seigneur 1594^ 
il est appoint^, conyenu et agr^ entre les personnes soussign^es ; 
c^est-a-dire Robert Logan de Restalrig, d^une part; .et Jean 
Napier, tenant le fief de Merchiston, d^autre part ; dans la forme, 
manidre et effets sui vants ; savoir : Pour autant qu'11 existe divers 
anciens rapports, motifs et apparences qu^ y aurait dans la 
demeure dudit Robert, au lieu dit Fals-Castel, une somme 
dWgent monnay^ et tr^sor, d^pos^s et cach^ secr^tement, le tout 
quoi n^a pu £tre d^uvert par personne, le susdit Jean fera tout 
son posuble et exacte diligence pour le chercher et reUrer ; et, 
avec toute Tindustrie et science qu^ pent mettre en ceuvre, il 
devra tenter, essayer et extraire le somme dont il s^agit ; et, par 
la grAce de Dieu, ou bien il trouvera ladite somme, ou il s^assu- 
rera qu^il n^a pas ^t^ cach^ \k de pareil d^pot, le tout autant que 
son travail, sa diligence et sa science pourront le faire. Pour 
quoi ledit Robert donnera, et, selon la teneur du pr^nt 4cnu 
donne et acoorde audit Jean le tiers exact de quelque argent ou 
tr^r cach^ que ledit Jean trouvera, ou qui sera trouve par son 
moyen et iftdustrie, dans ladite place de Fals-Castel ou ses alen- 
tours. £t cela pour etre partag^ par juste poids et balance entrc 
eux, sans aucune fraude, opposition, d^bat et contention quel- 
conque ; de telle mani^re que ledit Robert devra avoir justement 
ks deux parts, et ledit Jean, justement ]^ tierce part du tout, 
sur leur foi^ parole et conscience. Et, pour le sfir retour et sauve 
conduite dudit Jean, depuis le susdit lieu de Fals-Castel jusqu^ii 
Edimbourg, sans etre d^pouille de sa tierce part, comme sans 
recevoir aucun dommage, dans sa personne ou les effets k lui 
appartenant, ledit Robert devra faire convoyer siirement ledit 
Jean, et Taccompagner sain et sauf dans la maniere susdite, jus* 

* It is curious that this contract should not have been destrojed, even by 
Napier, and also that it should have survived the accidents of time^ to be so 
admirablj translated by a member of the Institute of France in the year 1835. 
As the original is printed in Mr Napier's worlc, and a/ac timile also given, we 
have thought it better to furnish here the additional curiosity of M. Biotas 
translation. — TramUtor. 
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qu'iL Edimbourg. Auquel lieu ledit Jean se trouvant revenu 
sans encombre, il devra, en prince dudil Robert, effiicer et 
d^tmire le pr^nt contrat, pour pleine d&^harge des deux par* 
ties ayant hannHement satisfait et accompli leur engagement 
Tune envers Tautre. Et il est arr£t^ qu'aucune autre d^barge 
que la destruction du pr^nt contrat ne sera d'^aucune valeur, 
force ou effet« Et dans le cas oi!i ledit Jean ne trouverait pas 
de tr^r cach^, apres tous ses efforts et diligence, il s^en rappor- 
terait pour le d^ommagemcnt de ses peines et travail k la di^ 
cr^tion dudit Robert. En t^moignage du pr^nt et pour 
marque de toute honnetet^, foi et fid^lit^ k Pobseryer dans toutes 
ses condhious, relatiyement k chacune des deux parties, ils ont 
Pun jet Tautre souscrit le pr^nt de leurs propres mains, k Edim- 
bourg, les jour et an que dessus. 

SigfU ^^ RoBEET Logan i)B Restalrig. 
^^ Jean Neper, sieur de Merchiston.'** 

How could the great theologian of Scotland, the marveOoue 
Napier, as his biographer calls him— bow could he have the 
conscience to enter into such a contract — a contract, moreover, 
almost of pure necromancy-— with a bandit and notorious cut- 
throat — ^he who had evinced horror so excessive, and indignation 
so scrupulous, against the temporal depravities of the Papists, 
and agunst those eight-and-twenty Popes reputed to be necro- 
mancers? Our biographer does not dissemble the difficulty of 
this question, and he gets out of it the best way he can, by 
referring the act in question to the savage rudeness of the times, 
*and tlie simplicity of our philosopher's character. (P. S2S.) 
There may be found, in our opinion, an explication nearer the 
truth, and more serious, in the doctrine admitted at that time in 
Scotland, among the casuists of the puritanical league, and 
revived in the present by another sect, who appear to be making 
rapid strides in England, — and that is, that all means are good 
in the hands of the Saints, as they are called, or, in otlier words, 
that the Saints cannot sin. The Scotch biographer passes dex- 
terously over the moral consequences of that act, and only takes 
occasion to call our admiring attention to *^ the undaunted cour- 
age of the man who was willing to go alone with the robber to 
his cave C after which he adds, " to pronounce the transaction 
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meroenary would be to apply the fallacious . test of modern 
notions to thie dkaly seen manners of antiquity.** Papists, then, 
are not the only persona who hold accommodating opinions ! 

Here terminates all Uiat we have to say .of .Napiier ia a poli* 
tical, moral, and theological paint o£ view. .We have explamed 
above the considerations which haye led ua to study him, in the 
first instance, under that aspect, following the numerous mate- 
rials presented to us by his recent biographer. It remains fbr 
U8 now to cootempUite him as a mathematician, and, thank Grod, 
our task will be henceforth mudi easier. For to restore him 
as such, the only view of him, in our oottcq>tioo, that merits 
the rq^d of posterity, we have only to abstract, so to speak« his 
own original works, completed, as they are, by several new. and 
curious documents that have been added by his present historian, 
in which respect it may be said, with justice, that this biography 
will prove to be of great utility. 

Skcond Aeticlb.— -Hitherto, we have only discovered in 
Napier a Scottish Baron of the sixteenth century. Confined to 
the heart of a savage country, immured within a fortress tower, 
he lived isolated with his f^mily^ without any interchange of 
thought beyond what the management of his domains, or his 
unavoidable participation in the poUtical and religious quarrels 
of his timesi exacted. A Presbyterian, rigid and enthusiastic, 
he commented on the Sacred Writings, after the manner of his 
day; and under the influence of the same prejudices which 
inflamed other fanatics of his sect, he expounded, with a reliance 
not less wri^t, not less darkling, the pretended allusions of the 
Divine word to those circumstances in which the refcmned 
church then found herself placed. 

Well ! from the very bosom of such darkness there was 
destined to spring forth an invention — for I may not call it a dis- 
covery---«n invention almost mechanical and material, which was 
to areata a revdution in all the methods of arithmetical calculation 
hitherto empkiyed in the sdences^ to bestow upon them a facility, 
a simplidty, an accuracy} beyond all expectation ; even to the 
extent of suddenly stultifying and annihilating a multitude of 
numerical tables, previously calculated with inconceivable labour 
and pains to facilitate mathematical results — toil, to which not 
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oqIj the laborious were and might sUIl have been ckx>med, but 
eiren such geninaes as Cop^rnious and Kepler ; and this, too, 
without relieving, -by that immense and irreparable aacriBoe of 
time, their siiceesaors^ from toil, the very same, or more painful 
still, in propurt i oa to the advance of applicate science. To Ube^ 
rate the mathematical scieDces from dieins so gruvellmg — to 
liberate them for cve^^thus to aweep from the path of genius 
every obstacle to the immediate raeKmtaoa of all her conceptions 
dependent upon numbers-^behold the triumph of the LogarithiDs ! 
and that qpecies of emancipation has already had, and will for 
ever have, an influence over the progress of human knowledge 
too great not to incite us to the attempt of here rendering intel- 
ligible, to every attentive mind, how it wtaa that Napier realiied 
an invention so marvellous. 

The Scotch biographer has felt with us the necessity of ful- 
filling this task. Unfortunately, however, his zeal for his an^^ 
cestor and his countryman could derive fittle aid in this attempt, 
from the writings of mathematicians, even of those whose sperial 
dengn was the history of mathematics. For by a fatality, aU 
most inseparable finom those inventors whose fortune it has been 
to awaken the very train of improvement by which thdr own 
discoveries are subsequently brought to perfection, no one, now- 
a^days, reads Napier's original work, entitled Muifid LogarUh^ 
fnorum Canonit Description published in 1614, wherrin he ex- 
pounds the mode of generation he assigns to those new quantities 
named by him artificidl numbers or hgaritbms; to which he 
adds didr ailbctbns or nomierical pit)perties involved in the defi- 
nition ; their use in the simfdificationof arithmetical calculations, 
when it is neoosary to multiply numbers together, or to divide 
one by the other ; thm application in the resolutions of trigo* 
nometry and astronomy ; and, lastly, the numerical tables, con- 
taining the logarithoEis of the trigonometrical lines, tamed sinus, 
cosinus, tangenUSj secanieSy odoulated from minute to minute 
through the whole degrees of the qoadianr, which must have 
cost him an inconceivable physical labour, independently of the 
inventbn. All this is given without explication, without any 
opening as to the train of ideas whicA had led him to ccmceive 
the admirable utility of these tables, no more than he givea us 
with regard to the means he had employed for the calcidations. 
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Neither do we ever read now his other book, entitled, ifiri/ici 
Logariihmorum Cananis construction which was only published 
after his death, by his son, in 1619 ; a work in which Napier un- 
folds, establishes, demonstrates, all the processes, all the me- 
chanism of the construction of those logarithmic tables which he 
did not choose in the first instance to unveil We are now in- 
dependent of his method, and of every thing except his primor- 
dial idea. The immense development given to the algebraic 
calculus by the use of literal symbols, the introduction of which 
is due to Vieta, furnishes us, in the present day, with rapidly 
and indefinitely converging series, by means of which we obtain 
those same logarithms by a direct and immediate path, almost 
without labour, and with a perfect adaptation of symbols, which 
always enables us to see the present effect of those general oper- 
ations which we express by formul8e,and permits us to appreciate, 
with a generalization not less perfect, the degree of approximation 
of our results. Nevertheless, though the precision be boundless 
with which these series may be pushed in search of logarithms, 
I declare, to the honour of Napier, they effect nothing which 
may not very easily be attained by his original method ; and if, 
as is natural to suppose, this assertion appear somewhat rash to 
our analysts, I hope immediately to prove it in a manner that 
will remove every objection. 

But, in order to form a just idea of Napier^s labours, we must 
study his own books (especially the second one, wherein he un- 
folds his method), and not merely rely lipon the abstracts that 
have been given of them. Of all these abstracts the best, that 
is to say the most concise and elaborate, is, in my opinion, that 
which Hutton published to his Introduction to the Mathemati- 
cal Tables of Sherwin, and which is reprinted, with that intro- 
duction, in the first volume of Scriptores LogarUhmici. Yet, 
after all, this abstract is rather an exact reproduction of Napier^s 
steps, than any attempt to characterize them in their principle, 
or appreciate them in their results, by a comparison with our 
actual methods ; now, of all others, that is the very point of view 
under which it is most delightful to contemplate an original in- 
ventor. As for Montucla, the popular historian of mathema- 
tics, one would almost be tempted to believe that he never had 
in his hand Napier\s posthumous explanatory work, for he at- 
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tributes to bim {Mtx^esses of bisection wbich are not his, and 
were subsequently employed by Briggs. We might expect to 
find a juster estimate in the history of astronomy by Delambre, 
who was neither deficient in his knowledge of the existing me- 
thods of logarithms, nor in his love of truth. But by a defect 
in philosophy too characteristic of his work, he does not merely 
make use of the simplicity of our modem formula to illustrate 
Napier^s ideas, which would be their legitimate use ; he trans- 
lates, imperfectly, those ideas into modem formulas, thus giving 
them for their base an empirical approximation, which does not 
belong to them, and which is positively opposed to the genius 
of Napier. Thus disfigured he submits him to inspection, 
makes him answerable for inaccuracies which he has not com- 
mitted, for faults which he attributes to him through blunders 
of his own, and then pronounces a judgment not the less 
false, that it is very kind and complimentary.* His recent 
Scotch biographer relies much upon this authority to enhance 
the glory of Napier, and exultingly quotes it against some few 
writers, espedally £nglish, who, from sincere scientific opinion, 
or from national prejudice, have, as he supposes, pretended 
to depreciate the Scotchman, in attributing the first idea of the 
discovery of logarithms to an obscure mathematician of the 
Continent, named Juste Byrge, of whom, indeed, Kepler utters 
a single word in the introduction to the Rudolphine Tables, 
as if he had, upon some occasion, imagined something of the 
kind that he had never published.f But of what use is it 

* Del&mbre*8 History of Astronomy is one of the greatest wox^ of modem 
continental phUosopby, as its author if one of the greatest names. The an* 
aljsis of logarithms in that work, however liable to the objections here some- 
what harshly pointed out by M. Biot, is a work that would, of itself, have 
stamped the author as a great mathematical writer ; and we cannot see that 
Mr Napier's reference to it was altogether so rash as M. Biot*8 observations 
would im^Xy^^Tratulator. 

t Here is the passage in Kepler; he is speaking of the geometrical sexige« 
simai progressions employed by the ancient astnnumiers, and of which the 
successive terms are designed by the characters of degrees, minutes, ^pei^mdf^ 
thirds, &C. ; then he adds, '' fui etiam apices logistid Justo Byigio multis an- 
nis ante editionem Neperianam viam proeiverunt ad ipsos logarithmos. ££si 
homo cunctator et secretorum suorum custos foetum in partu destituit, non 
ad usus publicos educaviU** {Tab. Bud, c^ iii* p. IJ, in foL) It may be 
presumed, upon the evidence of this passage, that Juste Byige had, indeed, 
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to diflcuds uaknuwD preteosioos ix>t broogfat forward, and 
wbicb.no one, in xh^ prasait day, can. eitbar^ discover or appre- 
ciate. At the epoch of Napjer^s coocepdoD of the logaritbma, 
all • matbenattciaiw, all astroBomers,. wbo by tbat time were 
in great numbers, felt every moment the naoesaity of aome 
invention which would simplify the frightful numerical cal- 
culations to which tbey were inoeasantly constrained to dei- 
vote themselves for the isolution of astronomical triangles, the 
sole application of mathematics at that time known. Various 
passages of the scientific history of the period bear witness to 
the attempts made with this object in view, as well by Byrge 
OS doubtless by many others, among whom Kepler reckons him* 
self. And, tnUy, when we consider what it must have been 
to calculate numerically tables of nnea and natural tangents, for 
a radius expressed by a million, or even ten millions of parts, of 
which it was then composed,-^— when we reflect that all this de* 
nianded continual divisions and multiplications which required 

applied to the ranges of sexagesimal derlTatioiM tliea in use, the obseryaUoas 
of Arcbiaedes upon the geometrical and arithmetical progressions, considered 
in relation to each other ; he may perhaps have even perceived the simpli- 
fications that might be deduced when it was necessary to multiplj or di- 
vide such progressions bj each other. But, in order to bring within such a 
progression all possible numbers, a mighty step was to be made, and tbeieiB 
consists the idea peculiar to Napien Moreover, if Byrge had obtained a 
glimpse of that idea, he had neither foUowed it out nor piililished it ; who, 
then, can assign a value to it in the present day ? Tjistly, the proof that 
Kepler did not attach to this remark of Byrge any right, more or less ap- 
proximating to the Invention of logarithms, is, that in those same RmdolpkSm^ 
Tabletf he says expressly that Napier is the inventor. — M, BioL 

All that is urged in this note by M. Biot will be found to be comprehended 
in Mr Napier*s investigations of the matter. {Memoirs, c. X.) Nor can we agree 
with M. Biot in his somewhat impatient remark, ** Mais qu^est-il besoin de 
discuter des titres iuconnus, que l*on ne produit pas, et que personne au- 
jourd*huis ne peut voir, ni apprecier ?** He appears to have overlooked Mr 
Napier's exposition of the very great iiyustice done to Napier, in this matter, 
by Dr Charles Hutton ; and Montuda and others had attached too much im- 
portance to the daim made for Byi^ge. It was the duty of Napiei's biogra- 
pher to dear up completely, as he has done, and, as we b^eve, required to 
be done, the sole and unquestionable right of Napier to the invention of lo- 
garithms, both in their original form, which may be termed the parent loga- 
rithms, and in their modified fbrm, called eommcn logarithms, and sometimes 
attributed solely to Briggs. Mr Napier^s investigation of the matter has left 
no dubiety, and has, moreover, didted this additional and highly valuabli 
testimony and tribute ft6m M. Blot.— TVoiufti^. 



Digitized by VjOOQ IC 



Mimairi of John Napier of MtrchiHoti. 275 

to be unsparinglj worked out to the cloee, without being ex- 
cused a aii^e figure in the largest numbers, — we may verj well 
undentand how the uniyersal desire of mathematicians was bent 
upon their delivery from this grievous harden, and that the ne- 
cesstty of the case should suggest a thousand means, more or 
less perfect, for removing it. But, for that purpose, Napier 
alone has given us — has published the logarithms ; no one, be- 
fore his time or since his day, has hit upon any 'invention equal 
to this for the purpose; and it alone serves us still, with- 
out permitting us to feel a desire or necessity for any other. 
By that charter, his right of inventor, of sole inventor, is incon. 
testable. But that right becomes, if possible, yet clearer, when 
we study the prindple of his tables, when we analyze the idea 
upon which they are based, when we make ourselves master of 
its originality, and can appreciate the accuracy with which he 
applies it, and the precision of the results he deduces. This is 
what I mean to endeavour to make all readers sensible of, re- 
serving the details of the calculus for a note to be placed at 
the concluaon of tliis article. If it be my fortune to draw this 
merit from the tomb to which the commentators had consigned 
it, I will not pretend to say of him, as Cicero once said of Ar- 
chimedes, Humilem homuncubim i radio et ptdvere ewcUabo ; 
but I shall feel confident of having communicated a subject of 
genuine satisfaction to those enlightened philosophers who love 
the glory of their predecessors as their own inheritance, and find 
their own happiness in being able to render a just homage to 
their labours. 

It was that mighty genius of Syracuse ¥rho, in his treatise 
Jrenarius^ was the first to record those properties (^ numerical 
progressions upon which the theory of logarithms is founded. 
Archimedes proposed to himself, not the idle question how many 
grains of sand might be contained in a sphere equal in diameter 
to a sphere of the known universe, but to demonstrate that a 
number as great as that, or infinitely greater, could be specified, 
and written, by means solely of the numerical characters in use 
among the Greeks of his time. It is well known that those 
characters were the letters of the alphabet, which they employed 
consecutively, in their natural order, simple and accented, to 
designate the various classes of units^ tens, hundreds, thousands, 



Digitized by VjOOQ IC 



876 M. Biotas Abstract of Mr Napier's 

up to tens of thousands of units, which they termed mjfriadSy 
and indicated by the capital letter M, surmounted by that letter 
of the alphabet which expressed the number of myriads intended. , 
Thisbebg arranged, Archimedes supposes an indefinite progres- 
sion of numbers, commencing by simple unity, successively muU 
tiplied by ten, so that when written out, in the notation now in 
use, the progression would be, 

1 ; 10; 100; 1000; 10000; 100000; &c. 

But as in this method of notation we would soon find ourselves 
embarrassed by the multiplidty of zeros following the unit, we 
shall abridge the expression by the aid of that ingenious artifice 
contrived by Descartes, and which consists in only writing out 
the common factor 10, qualified by a numerical index of more 
or less value, which marks (becomes the exponent) how often 
the common root 10 is, in the particular term, to be found 
multiplied by itself. Then writing out, according to this method, 
the successive terms of the progres«on, and noting beneath each 
term the rank which it occupies after the first term, we shall 
obtain the following lines i — 

1; 10^ 10«; 10»; 10*; 10*; 10«; W; 10*; &a indefinitely. 
012346678 

It is evident, upon mere inspection, that the number in the 
lower line, which expresses the rank of each term, is equal to the 
exponent which marks how often the common root 10 i^Judor 
in that particular term. This was not evident to the eye, at a 
glancci in the literal notation employed by Archimedes; and, 
moreover, it was not possible for him to express, as we do, the 
character of indefinite extension which he proposed to give to 
such a progression. What then was his expedient? In the 
first place, he considers apart the nine first terms from 1 to 10^; 
but he can write out, and even name these terms ; for the highest 
of them, that is to say ten thousand times ten thousand, is only 
equal to a myriad of myriads. Placing, then, these eight first 
terms by themselves, he calls them numbers of the first order. 
In the next place, with the ninth term 10^, he composes a nevr 
unity, which he calls of the second order^ and he arranges these 
new units like the former, in numbers progressively multiplied 

2 
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by ten, till he arrives at the eighth term of this new ordei, which 
is 10*^ ; so that the next term 10**, is in like manner found to 
be a myriad of myriads of numbers of the second order ; and 
thus, by continuing to compose successive orders of units, the 
first terra of which is always the myriad of myriads in the pre- 
ceding order, it is evident that he could extend the series as far 
as he chose, and even express every term orally ; for, in order 
to do so, no more was necessary than to conceive them all placed 
consecutively after each other, and then to separate them into 
orders, or octades, as in the following lines : — 







\st Order. 






1; 10' 


;10«; 


10»; 10^ 
M Order. 


10»; 


10«; \0\ 


10»;109; 


1010; 


10"; 10"; 
td Order. 


1013; 


10"; 10". 


lO"; W; 


10" J 


1019; IQW. 

4;A Order. 


10" 


; 10«; 10*». 



10*4. iQM. io»«; 10»7; 10»«; 10»; 10«»; 10»». 

Thus any term, at whatever distance from the first, may be 
perfectly defined, and named, by announcing the order or octade 
to which it belongs, in addition to its place in that octade itself; 
and, moreover, that mode of characterising will be infinitely 
more simple than if one attempted to write it out in an explicit 
manner; for, to take the example, in commencing with the 
dimensions of a little grmn of sand, and rising, from multiplica- 
tion to multiplication, by means of this series, so as to conceive 
a sphere, composed of these grains, equal to the sphere of the 
whole galaxy, Archimedes proves that the sum-total of these little 
grains will be less than a thousand myriads of numbers of the 
eighth order ; now, from the table given above, it is easy to see 
that the unites term of that eighth order will be expressed by the 
number 10 multiplied by itself 56 times; and as a thousand 
myriads of units make a thousand times ten thousand, or, 10 
seven times factor, we find that the number announced by Archi- 

VOL. XX. KO. XL. APRIL 1836. T 
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medes is equal to 10 multiplied by itself 6S times — a number 
which, even with our Arabic notation, is a long one to write out, 
being unity followed by 63 zeros. But this matter becomes 
very simple, and much more so for us than for Archimedes, if 
we employ the Cartesian method of exponents, which simply 
expresses how many times the multiplication of 10 by itself has 
entered into the operation, for then that imm^ise number of 
Archimedes is written under this little contracted form, 10^. 

In all this the simplification results from the fact that, instead 
of considering the numbers themselves with the multiplicity of 
characters which express them, we merely designate them by 
their rank in the indefinite progression^ and to express that rank 
is always by much the shorter process. In following out this 
idea, Archimedes proves that it is equally available for obtaining, 
by a very easy process, the products of terms in the progression 
multiplied together. For example, suppose we wish to multiply 
the fourth term, which is 1,000, or 10^, by the fifth, which is 
10,000, or 10*, the product will be 10,000,000, or 10^; bat 
instead of thus seeking it, and painfully writmg out the com- 
ponent characters, it will suffice to add together the figures 8 
and 4, which express (are exponenU of) the rank in the prc^res- 
sion, of the two terms which are to be multiplied togeth^. For 
their sum, 7, marks the number of times 10 is factor in the 
product sought for, and thus enables us at once to write out the 
product 10^. Thus, multiplication is superseded by addition a 
much more simple operation. Inversely, if this term in the 
series, 10,000,000, or 10^, be given, and we are required to 
divide it by the other term 1,000, or lO', we need only take the 
difierence of the exponents, which is 7 minus 8, that is to say, 4 ; 
and lOS or 10,000, will be the quotient sought for, the same 
which would have been obtained tediously by division. All the 
other teems of the indefinite series offer the same facility of 
abbreviation when required to be multiplied, or divided, together; 
which results from this, that they are derived successively the 
one fifom the other by an unvarying ratio, thus forming what 
we call a geometrical progression^ or by quotients ; while, on 
the other hand, the more simple numbers which express the rank 
of each term, increaang umply by one unit, and always one 
unit, in passing from one term to the next, constitutes another 
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kind of progression called, progression by equidifference^ or arith- 
ineUcal progression. Archimedes detected and demonstrated all 
the relations, of which we have given the exposition above, 
betwixt these two kinds of progresnons, when their terms are 
thus brought into correspondence. And in order to shew that 
these properties were applicable to any terms of the two series, 
he conceived the idea of representing generally these terms by 
means of letters employed solely as signs of quantities, without 
any particular numerical value ; thus affording the first example 
of reasoning applied to figurative symbols representing abstrac- 
tions, in which, properly, algebra consists, — that powerful inteU 
lectual instrument for the discovery of the general relations of 
magnitudes.* 

From this to the logarithms there is but one step, and the 
logarithms themselves are just indices used, according to the 
Archimedean principle, to express the rank of each number in 
an indefinite geometrical plt^ression comprehending all num- 

* Mr Niqiier particukrlj observes thisfiu^t, and also shews that Archimedes, 
in his veiy curious work ArttmrkUy obtained a glimpee of those three great 
features of the modem science of numbers, Arabic notation, the logarithms^ 
and the language of algebra, unconscious, however, of the mighty mjsteries 
he had touched, and which remained to be successivelj unfolded In after ages, 
(pp. 343, 344, 348.) It is compUmentarj to Mr Napier's treatment of his 
iobject, that M. ^ot, in this paper, has ibllowed the same plan of explaining 
and illustrating the logarithms, by giving a history of the first appearance of 
the logarithmic principle in the Arenariut of Archimedes, and then drawing 
(as Doctor Hutton, and others, had fiiiled to do,) the essential distinction 
betwixt that glimpse of the principle, and the great invention of logarithms. 
And it is but justice to Mr Napkr^ work to observe, that it fbllows out that 
historical and numerical exposition, much move fully than M. Biot gives it. 
Mr Napier also makes this observation, ^ That the Arabic system itself is 
essentially logarithmic, and that the properties of the Archimedian theorem 
may present themselves to a very ordinary calculator upon a consideration of 
the simple notation 1000.'' He illustrates this by shewing, that the cjfphers 
serve to nrnnber the sUpt whidi the /igure has taken in the decuple ascending 
scale of progression ; and consequently, that in this view they are actually 
itidioes of the value of the particular term. So '* that the mere adtUUon of the 
eyfhen in the Arabic scale will afford the same result as the muUiplkaikn of 
the terms,*' &c (p. 437.) M. Blot's immediate adoption, in his exposition of 
the logarithmic principle, of the Cartesian e»p<merUial artifice^ which abbre- 
viates the written expression, tends to obscure this fiict, which is certainly 
interesting in a history of the gradual development of that mighty power of 
numbers, the logarithms.— (Sise ihe Memoirsy p. 436, vt infra,) — Troruhior. 

T 2 
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bers, so that the progress of multiplying and dividing those 
numbers together may be superseded by the mutual additioo 
and subtraction of the corresponding indices. But how is every 
number to be comprehended in the same geometrical series con- 
tinually progressing by equal ratios? It is precisely in this 
question that Napier's fundamental idea consists. It was only 
necessary to make that common ratio of increase so little removed 
from equality that the progression would march by steps exces* 
sively slow ; whereby any given number, if it did not fall exactly 
upon one of the terms of the pn^ression, would at least be found 
comprehended betwixt two terms so slightly difPering from each 
other that the error might go for nothing ; or, still better, as 
Napier did, it was only necessary to conceive the idea of the 
corresponding geometrical and arithmetical progressions being 
engendered by the continuous motion of two moveable points, 
starting together at the same time, but the one marching by a 
geometrical acceleration, the other with a movement always 
equi-different and uniform. The simultaneous pontion of these 
two moveable points at any given instant oi the progressions, 
will give, in the geometrical progression, the number, in the 
arithmetical, the corresponding index or logarithm. 

But this simple idea presented, in the attempt to realize it, a 
great practical difficulty. In order to form the succes^ve terms 
of the geometrical progression, it b necessary to multiply them 
successively by their common ratio, as often as there are units 
in the index of the terms ; and here we are again plunged into 
calculations by multiplication, precisely what we wished to escape 
from. Napier extricated himself from this embarrassment by an 
expedient very simple, and replete with ingenuity. He formed 
his geometrical progression in the descending scale, from large 
numbers to less, instead of mounting firom small numbers to 
great as Archimedes did ; and he took for the constant ratio (^ 
the succesfflve terms, that of 10 to 9, or of 100 to 99, or of 1000 
to 999> or generally that of a whole power of 10 to the same 
power diminished by unity. Thus each term could be derived 
from the preceding one by simple substraction ; for, if the first 
term be, for example, 10000000, and the second 9999999, this 
last is obtained by cutting oiF a unit from the former, that is to 
say, its millionth part. The third term is derived from the 
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second in like manner, by deducting from the second the ten- 
millionth part of its value, or 0.9999999, according to our deci- 
mal notation ; and, progressing in this manner, we obtain by 
simple subtraction as many terras as we wish, ail following each 
other in geometrical progression, according to the ratio selected^ 
The correspondence of the terms, and the indices marking their 
rank, compose the table exhibited below, in which the succession 
is indicated to the hundredth term after the first, pushing the 
value of each term t6 the seventh decimal. 

Ikdex of the rank Numerical value of 

OF TERMS of the geo- the successiTe terms of 

metrical progression, the geometrical progres- 

starting from the first* sion. 

100000000.0000000 

1.0000000 

1 9999999.0000000 

0.9999999 

2 9999998.0000001 

0.9999998 

3 9999997.000000S 

0.9999997 

4 9999996.0000006 

And so on to the 100th term, which 
will be 

100 9999900.0004950 

Here is precisely the first table formed by Napier ; I have only 
found it necessary to copy it out in order to give an exact idea 
of his method. We may apply to the terms which compose it 
all the properties demonstrated by Archimedes in his geometri- 
cal progressions, and obtain the same amplifications of the mul- 
tiplying and dividing them together. But slow as is the ratio 
of the progression here employed, it is still but the expression 
of an intermitting change, while the definition of a logarithm 
requires that we determine the indices of the rank, whicK cor- 
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respond to the same terms engendered by a oontinuou9 nove- 
ment. Napier did not obtain tbe absolute expression of thai 
rectification, as in tbe present day we can do by means of 
our differential methods, which enable us to pass without errcHr 
from discontinuity to continuity. But in comparing the essen- 
tial conditions of the continuous movement with those of the 
intermitting change, he establishes assignable limits between 
which the logarithm of a given number is idways comprised ; 
so that if the difference betwixt these two limits is only beyond 
the order of decimals which we care to keep, dther of these 
limits, or still better, their medium may be legitimately taken 
for an expression sufficiently approximating to the logarithm 
sought Applying this principle to the taUe, he shews that 
the logarithm of the first term 9999999 is n e c essa r i ly com- 
prised betwixt 1.0000000 and 1.0000001, wherefore he takes 
it as equal to 1.0000005 ; now the precise value of that loga- 
rithm, calculated by the methods now in use, is 1.00000 00500 
00008 888, so that Napier^s valuation of it is only in aror by 
the third of a unit on the fourteenth decimal of that logarithm. 
This, then, is the first term of his arithmetical progression 
corresponding to the geometrical progresnon which he adopts ; 
and in multiplying them by the series of numbers, 1, S, 8, &a, 
which mark the successive rank of the terms of that geometrical 
progression, he obtains the indices, that is to say, the logarithms 
of all those terms. This substantially is his mode of operation, 
and, with some abbreviations, he leads his table of corresponding 
progressions from 10000000 to 50000000, so as to obtain a 
numerical progress decreasing in the ratio of S to 1. Then, any 
number being assigned comprised within these limits, he shews 
how its logarithm may be directly obtuned of the requisite 
approximation, by a comparison with the two terms of the geo- 
metrical progression between which it lies. If the given 
number is without the limits of the table, he shews how to bring 
it within, and obtain its logarithm. Thus the general problem 
of intercalating every number precisely, or by approximation, 
in the same geometrical progression, is completely solved ; and 
thus for every possible multiplication or division of these num- 
bers with each other, there is obtuned the same facilities, the 
same amplifications, which Archimedes had discovered for the 
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pard9ul«r geometrical progression which he adopted id the 
jlrenaruis^ 

Such is the ioveation of Napier. He has rendered continu- 
ous and universal, throughout the whole system of numbers, 
those advaptages which Archimedes had only obtained intermit- 
tingly, and f(Nr particular numbers. If it be asked why Archi- 
medes did not make this second step, which now appears to us 
so little removed from the first, a plausible reason, in our opinion, 
may be found in the nature of the literal symbols employed in 
bis time to designate numbers. For the signification of these 
characters being absolute, numbers only differing slightly from 
each other were often expressed by characters having no appa- 
rent mutual relation ; or, i£ their expressions had any elements in 
common, the ratio of their magnitudes to quantities of a different 
kind was not manifested by the numerical expression itself; 
whereas, in our actual method of writing the numbers, those two 
kinds of evidence exist, and, as it were, appeal to the eye, es- 
pecially when, generalizing the idea which attaches a value of 
position to the, numerals, we extend it inversely to the subdivi- 
sions of unity by means of decimals. We have here, then, 
another of those examples of the influence of symbols over the 
extension of our ideas, in which the history of mathematics 
abounds. And, in reference to this subject, be it remarked, 
that Napier was the first in Europe who employed that genera- 
lization, so simple in the method of noting the decimal sub- 
divisions, which was indispensable to effect those succes^ve 
subtractions, and oonfine them betwixt the limits assigned 
to his error. To convince ourselves that that idea was not so 
easy a discovery as we are apt to believe, now that use has 
familiarized it, we have only to look at the complicated and 
nearly impracticable methods by which Stevin, an experienced 
and ingenious geometrician, essayed to write the decimals, very 
shortly before. Pitiscus, indeed, substituted the prejsent notation 
in the second edition of his trigonometry, 161S; and the Canon 
mir^cuif in which Nafuer employs that notation, was not 
published until the year 1614, which leaves with Pitiscus 
the merit so far as priority of publication is concerned. But 
that Napier, who constantly employed it in his tables, must 
have conceived it independently of Pitiscus^ appears incon- 
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testible when we consider the number of years whidi the 
calculation al those tables must of necessity have occupied. 
Their whole construction is founded upon the adoption of that 
notation, and thus they attest the anterior usage, probably much 
anterior to Pitiscus, who had not employed it in his former edi-* 
tion in 1599. 

The system of logarithms adopted by Napier was the most 
simple and the most commodious which could then be conceived 
for the formation of the successive terms of Ae geometrical 
progression. The tables which he had constructed already 
offered, in place of the multiplications and divisions, those im- 
mense advantages of simplification which we have explained 
above. Kepler adopted them, and published a copy of them 
with his Rudolphine tables, of which, as we have observed, he 
transformed the plan in order to adapt them to the usage of 
logarithms. But that invention once found, it was easy to 
see that the particular logarithmic system selected by Napier 
was not that which adapted itself the most perfectly to our deci- 
mal mode of numeration. Professer Briggs of Oxford, a cotem- 
porary of Napier^s, conceived a modification which affi>rded this 
advantage, and which is the same we now use. It appears that 
he received that idea from Napier himself, to converse with 
whom he made several expeditions into Scotland. At the end 
of Napier'^s posthumous work, there is an appendix, in which we 
find the indication of the method employed by Brigg8.-f- Be this 

* Mr Napier thews (p. 864.), that the sulgect of his Uqgraphj was busy 
with the inventioD of logarithms, and conaequentlj his use of decimal firac- 
tions, at least as early as 1594. See alto pp^ 451, 452^ 454. for the history of 
decimal fractioni^ as first operated with, and written in the present form of 
notation, by Napier— .TVonjftiiior. 

f M. Biot sayi^ ^ Briggs^ Slc en imagina un autre,'* &&, but immediately 
adds, <* il parait qu'il re^^ut oette id4e de Napier m6me^" &c The fiu:t is more 
Ailly explained in the memoirs, and appears incontestibly to be this. Briggs, 
whenever he had studied Napier's invention, saw the practical advantage of 
a modification of the system to suit, for practical purposes, the decimal scale 
in use ; and he commenced his calculations to eOect that advantage. But he 
journeyed into Scotland (a very interesting &ct) to consult the inventor him- 
self upon the subject There he learnt that Napier had long previously 
conceived the same principle of modification, and intended to realize it by a 
method which, when he shewed it to Briggs, the latter instantly acknowledg- 
ed was superior to his own method of that modification. Therefore Briggs 
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as it may, Briggs skilfully constructed, on this new plan, excel- 
lent tables, the most exact, the most abundant in decimals that 
have been published even to this day. It is a work to be esteemed, 
not merely for its patience of labour, but for the skilful in- 
genuity displayed in numerical approximations. On the strength 
of this amelioration, however, some have occasionally assigned to 
Briggs a share in the invention itself. Truly this is to confound 
two very different merits, genius and labour. But an ardent 
reverence for discoveries, however, is not a common faculty^ 
and is too often replaced by another less honourable, and 
that is, the secret inclination of ordinary minds to lower the 
exalted. 

Independently of the merit of the invention, Napier^s tables 
are a prodigy of laborious patience. When we reflect upon the 
Ume and toil it must have cost to calculate all those numbers, 
we shudder at the chances there were of his being arrested in 
the progress of realizing his idea, and of its dying with him. It 
has been said, and Delambre repeats the remark, that the 
last figures of his numbers are inaccurate ; this is a truth, but 
it would have been a truth of more value to have ascertained 
whether the inaccuracy resulted from the method^ or from some 
error of calculation in its applications. This I have done, and 
thereby have detected that there is in fact a slight error of this 
kind, a very slight error, in the last term of the second progres- 
mon which he forms preparatory to the calculation of his table. 
Now all the subsequent steps are deduced from that, which 
infuses those slight errors that have been remarked. I corrected 
the error ; and then, using his tnethody but abridging the opera^ 
tions by our more rapid processes of development, calculated 
the logarithm of 5000000, which is the last in Napier^s table, 
and consequently that upon which all the errors accumulate ; I 
found for ite value 6931471.808942, whereas by the modem 
series, it ought to be 6931471.805599; thus the difference 

(who teUf the story himflelf), casts away all his own calculations made be- 
fore he had conversed with the inventor, and adopted NapitrU, This in 
every sense gives to Napier the ri^t of having himself deduced the eommon 
logarithms from the parent system. Dr Charles Hutton*8 extraordinary 
view of the point in question, as well as his general exposition, so unjuet to 
Napier, of the original invention of logarithms, will be found very thoroughly 
refuted in the memoirs, p. 383. et tf^/ra.— TVtmfJ^aAw. 
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commeoces with the tenth figure. I calculated, in like manner, 
the hyperbolical logarithm of 10, after Napier'^s corrected num- 
bers ; I found for its value 52.30258 50940 346, whereas by the 
tables in use it is 8.30258 50929 940; the actual difference, 
then, only falls upon the ninth decimal, and that is two places 
beyond Callet^s tables in present and daily use. If Napier ccmld 
have commanded the services of a country achoobnaster, to 
calculate, by his own method of substractions, a geometrical 
progression slower still than what he adopted, a task which 
he alludes to as a deMUroBtumj the tables of Briggs, calculated 
to fourteen decunals, would have possessed no superkurity over 
his.* 



On tfu Quadrupeds and Birds inhabiting the County ofSuther- 
landf observed there during an Excursion in the Summer of 
1834. By P. J. SELBr, Esq. F.R.S.E.,F.L.S. &c. &c. 
(ConUnued from p. 161.) 

AVES. 

1. Abulia chrysaeta, GcUen Eagk. — ^In the mountainous districts this 
species is still tolerably abundant^ although eveiy device is put in prae- 
tice to capture or destzoy them by the appointed foz-huntets and shep- 
herds, the premiums paid fot the adult birds, as well as the eggs and 
youngs being liberaL They attack and often piove veiy destructive to 
the young lambs^ particulariy when their eyiy is not &r distant firom the 
lambing district of a fiurm. They are sometimes taken in tiaps^ but more 
frequently shot^ after patient and sometimes long-continued watching. 
They breed in the highest and most inaccessible precipices^ audit is laidy 
that the young or eggs can be got at^ even by the dangerous experiment 
of Suspending a penon by a rope from the summit of the cliff in which 
the eyiy is placed. Several hairbreadth escapes, as well as fitital acci- 
dents^ were narrated to us by individuals who had been engaged in these 
perilous undertakings.-— ~2. Haliaetus albicillus^ Cinereous Sea-Eagle: 
Upon the northern precipitous coast of Sutherland the great sea-eagle is 
still frequently seen soaring above the waters^ or his hoarse ba^ heard 

* This terminates M. Biot*8 general abstract of the Ufb of Napier, and the 
principle of his great invention. We sliall take another opportunit j of lajing 
before our readers the remainder of M. Blot's paper, which is occupied with 
a review of Napier*8 minor inventions, and a scientific analysis of his canon 
of the logarithms.— rrovufotor. 
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vhen nearly beyond the ken of sights though persecuted as assiduously 
as the fonner species^ being considered as equally destructive to the 
flocks. It breeds upon the highest maritime chSa, such as those of Far- 
out-head^ Whiting-head^ &c., as well as upon islands m some of the 
larger fresh-water lochs. At Far-out-head we contemplated for some 
time the evolutions of two adult birds of this species, almost within gun^ 
shot beneath us^ and which were supposed to have their eyry in the fiioa 
of the rock. Their flight was easy and graceful, and in laige winding 

sweeps. 3. Pandion haliaetus, O^prey. The osprey appears to be most 

abundant upon the western coast of Sutherland^ afiecting the numerous salt- 
water inlets or lochs which indent that rugged and rocky barrier of the 
county, and more particularly those into which tiie laiger streams dis- 
charge themselves, as it is upon tiie SaifMnida that they appear chiefly to 
subsist. At tiie mouth of the Saa^fiord, a celebrated salmon stream (as 
tiie name imports), we observed tiiree or four upon the wing at a time^ 
sometimes soaring at great height in extensive circles, at others hovering 
over tiie channel of the river where it enters tiie sea, intently watching 
and seeking theb slippery prey beneath. They hang suspended in the 
air like the kestril, but with a slower motion of the wings, and their plunge 
is made witii a rapidity almost incredible, and with an impetus so great 
as completely to submerge the entire body of the bird. Here I cannot help 
remarking the beautifhl adaptation of tiie plumage of this bird to its mode 
of life, for instead of the long lax plumes which adorn the thighs of the 
terrene raptotes, the osprey has these parts covered with close set fea- 
thers, and the whole of. the under-^lumage bears a strong analogy to that 
of the Natatores. Wlien successful they bore off their prey in their talons 
to tiie summit of some of the nei^bouring hills, there to devour it at 
leisure. Their food at tills time mostiy consisted of the sea-trout, Sabno 
trutta, which had just commenced running, that is, were quitting the sea 
for tiie rivers and fresh-water lochs. It not unfrequentiy happens that 
they grasp at more than tiiey are able to accomplish, and pounce a fish 
too large and heavy to raise out of tiie water. Upon such occasions, after 
continuing the struggle for some time, they at length relax their hold, 
which tiiey do vritiiout difficulty, tiiough we are told, that, under such 
circumstances, tiie bird is generally drovnied^ being unable to extricate 
its talons from its finny prey. Mr Baigery, the factor of the Laurie dis- 
trict, to whom we are under many obligations, a short period before our 
arrival had witnessed an interesting struggle of this kind, in which the 
bird, after repeated attempts to raise the fish (a laige grilse or salmon) 
was finally obliged to quit his hold, and suffer it to escape. The osprey 
is also to be seen upon most of the huger fresh-water lochs. At Assynt 
a piur have long had their eyry upon tiie remains of an ancient castie about 
a mile below Inch-na-Damff. They remain generally unmolested by the 
hunters, as they never attack the lambs> their food being entirely restrict- 
ed to fish. 1 . Faloo islandicus, Jer-Fakon. I do not insert this noble 
species as a constant inhabitant of Sutiierland, but as an occasional visi- 
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tant. At Keoldale we met with a tecent skin (now in my possession ), and 
the remains of one that had been kiHed near that place a short time before 

our arrival by Mr Leslie. 5. F. peregrinus, Peregrine Falcon. Is fretty 

generally distributed^ and preys much upon the various aquatic fowl, as 

well as on grous^ ptarmigan^ and alpine hares. 6. F. tinnunculuSj 

Keetril. Common throughout the county. 7» Buteo vulgaris^ Com" 

men Buzzard, This species we met with in various parts of the county. 
8. Circus cyaneus. Hen Harrier, A single female individual was 
seen and fired at between Alt-nar-Harrow and Loch Laighal. No owls 
were met with^ but from the information we received^ the Otus Brachyo- 
tos inhabits the country. 8. Hirundo rustica^ Chimney Swaihw. Com- 
mon. 19. H. urbica^ Martlet, Plentiful. Breeds in great numbers 

about the narble rocks near Inch-na-Duriff.— ^11. H. riparia. Sand 
Martin, A few were seen, but no great breeding-station noticed. 
12. Cypselus murarius. Common Swift, We met with this bird in the 
parish of Durness, where it breeds in the great Smoo Cave, and other ca- 
verns of the limestone rock. 13. Muscicapa grisola. Spotted Flycatcher, 

A specimen seen at RosehaU, below Oikel Bridge. 14. Merula mu- 

tncB,, Song Thrush, Plentiful throughout the whole country, particularly 
where birchen or hazel copse abounds ; it is also frequently seen in rocky 
situations, perched upon a large stone, pouring forth its melodious 
strdns, which are precisely similar to those of its fellow species in other 
parts of the kingdom. No other thrash nearly resembling the common 
kind in colour, but darker and smaller, was seen, and we in vain tried to 
recognise the little brown thrush of Mr Laidlaw, which I am inclined to 
suppose was only the conunon species seen in rather unwonted situations. 
We shot several for examination, in wild and unfrequented places, and 
where no one, judging of the habits of the thrush, as seen in more south- 
em districts, would have expected to find them. We were informed at 
Tongue, in which district from the plantations and numerous birch-woods 
they are very numerouB, that they do not migrate, but remain during 
winter upon the margins of the Firth, and other low situations, where the 
snow rarely lies, and where they always have a plentiful supply of food. 
15. Merula viscivora. Missel Thrush, Was seen about the birch- 
woods upon the banks of Loch Naver, and in the neighbourhood of Lavig. 

^16. M. vulgaris, BlaMird. Is not frequently seen in Sutherland. 

We met with it at Tongue, where it finds an appropriate retreat in the 

plantations around Tongue House. 17. M. torquata. Ring OtuteL 

Tlus species is very abundant during summer upon iJl the rocky moun- 
tiuns. It begins to breed immediately on its arrival in April, and we 
found die young generally flown by the middle of June.— 18. Cinclus 
aquaticus, European Dipper or Water Ouzel. In a district abounding in 
rocky streams and situations so congenial to the habits of the Dipper, we 
naturally expected to find this favourite little bird in great profusion. 
Our surprise at first was therefore great, to meet with only an individual 
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heve and tliere^ and tfiose in the most aequestered spots. The cause^ 
however^ was soon ezphdned^ when we leaxnt that a decree of extenni- 
nation had gone forth a few years ago^ against tiiis pretty little warbler^, 
and a price set upon its head as the supposed destroyer of the spawn of 
the salmon ; I say the supposed destroyer^ as I do not think a case suffi- 
ciently strong has been made out against it to warrant so fatal a sentence. 
That it may occasionally dcTour the spawn of the salmon and trout> I do 
not deny ; but I hold, that from the d^th at which the impregnated oe», 
are deposited in the gravel, the Dipper cannot possibly arrive at them oz 
commit any serious injury, and that it is only such ova as have escaped 
impregnation, and therefore float loose, or such as have not been suffi- 
ciently covered, and would therefore perish under any circumstances, 
that find their way into the stomach of the bird. In Sutherland it goes 

binder the name of the King's-fisher. 19. Saxicola oenanthe. Wheat Ear, 

Thb dean-looking active bird is very plentiful, and generally distributed 
over the country, but I think most abundant in the limestone districts, 
where the superior nature of the soil, and the quality of the rocks, in all 

probability produce a greater abundance of food. 20. 8. rubetra, 

Whtn-Chat. A few pairs of this species were seen in various parts, as at 

liairg. Tongue, &c., but generally where low copse was met with. 

21. S. rubicola, Stone-Chat. Was also occasionally met with. ^22. Ery- 

thaca rubecula. Redbreast, Was seen at various stations. ^23. Sidi- 

caria phragmitis. Sedge Warbier, This was one of the few warblers we 
traced to the northern extremity of the island ; it was pretty generally 
distributed along the margins of the lochs, particularly where low birchen 
copice and reedy grass abound. The well known babbling notes of thk 
wakeful little bird proclaimed its presence in many unexpected situa- 
tions. ^24. Curruca cinerea. Common Whitethroat. Is of rare occur- 
rence in Sutherland. One was seen and repeatedly heard near Tongue 
House in a young plantation, and we again met with it i^en the south- 
em confines of the county, near Bonar Bridge^ 26. Sylvia trochilus, 

WUhw Wren. The only species of the genus Sylvia we met with, was 
the common willow- wren, which extended in considerable numbers to 
the extremity of the island, wherever copse or birch-wood abounded. 
About Tongue it was very plentiful, and the same at Laiig, the margins 

of Loch Naver, and the wooded banks of Loch Assynt 26. Parus 

coeruleus, Bluecap TUm(mee. Was seen at Rosehall, in the fir planta- 
tions. ^27* P. ater. Cole TUmouee. Also seen at the same place. 

28. Accentor modularis. Hedge Accentor. Was met with at all our various 

stations, and twice seen at a considerable elevation. ^29. Motacilla 

alba. Pied Wagtail. Generally dispersed. 30. Motacilla boarula, Greg 

Wagtail. Upon most of the rivers and margins of lochs. 31. Anthus 

pratensis. Meadow Pipit. Very common throughout the county, and 

met with on the summits of the highest hills. 32. Alauda arvensis, 

Sky-Lark. Very plentiAil throughout the country, and was seen the 
previous year within a few hundred yards of Cape Wrath. 33. Era- 
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beriza mlliaris^ Cammmi BunHnjf, Y eiy eomnkm in the lower gvomiAiy 
pardenBirly ivliere caltiva^on existed^ aiid was ttaeed to tlie nortbertt^ 
coast of the county.— —34 E. oitrinella^ YeiUow Bunting. Was seen at 
all onr Tarions stations . ■ 3 5. E. Schoenicidns^ Eeed Bunting. Common 
upon the maigins of aU the lochs, and in the swampy districts.— ^—^-d^* 
i^uBser domestiens^ Souse Sparrcw. Was obserred in all the Tillages^ and 

iasBj nest holes apparent in the thatch of Keoldale House, &c. 

37. Fringilla coalebs, Chafinch, Seen about Laiig, Tongue, and Ineha 
na-duri£fl-~— ^33. Linaria cannabina. Common Grey Lhmet, Seemingly a 
nre species in Sndierland. A single pair was seen at Keoldale.—— 
39. L. montium. Mountain Unnet or Twite, A plentiful species and 
Teiy generally distributed. It was first met with at Lurg, and afterwards 
occurred at all the different stations we occupied. Its song is pleasing, 
though scarcely equal in comp&ss to that of L. cannabina.— 40. L. 
minor, Leeser Bjedpole Linnet, Was met with wherever birdi copse oc- 
curred. Several were shot, but all appeared of the common species, and 
none could be assigned to the larger variety or L. borealis.— ^1. Stur- 
BUS vulgaris. Common Starling, Is met with upon the northern and west- 
em coasts of Sutherland, where it breeds in the holes and caverns of the 
limestone rock. We saw several about the Smoo Cave, and a laige flodt 
at Scourie.— -42. Corvus corax, Ilat)en, This powerful bird is sdll plen^ 
tifiil in Sutherland^ although every exertion is used to destroy it, on ac- 
count of the frequent attacks it makes upon the sick sheep and new 
dropped lambs.— 43. C. coruix, Hooded Crow, This is the common 
brow of the county, the C. corone^ or carrion crow, being unknown or a 
very rare visitant It is a great destroyer of the eggs, as well as the 
young, of the various grous, young hares, &c. It generally makes its 
nest about the root of some birch or mountain-ash, growing out of the &ce 
of the rocks or deep ravines, or where beech- woods abound in the high- 
est trees.— —44. C. frugilegus. Rook. A small rookery exists at Aucheny, 
about four miles above the bridge of Thin, and we saw a small flock 
on our return, about three miles above the bridge of Oikel. Towards 
autumn we were told that great numbers of rooks spread themselves over 
ihe county, ascending the mountains to a considerable altitude, where 

they feed upon the larvae of Tipttlida, &c., and alpine berries. 

45. Troglodytes Europssus, Common Wren, Was seen at Tongue and 
Lairg.— 46. C. canorus, Common Cuckoo, The cuckoo we found very 
numerously distributed over the country, and its well known notes were 
■heard for some time after our arrival in every direction. As with us (up- 
on the Northumberland moors) it generally makes use of the pipit's nest, 
wherein to deposit its egg, and the young, as well as the eggs, are fre- 
quently found by the shepherds. The larvse of the nocturnal Lepidop- 
tera, particularly of the genera Lanocampa, OdoneHts, and Satumia, 

are very numerous, and afford it a constant and luxurious repast. 

47. Columba palumbus. Ring Pigeon, The ring pigeon was observed as 
&r north as Tongue, where the plantations and birch- woods about the 
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bMe «f Ben-Laighal affiwd it a letnat A hm paizs oidy were sectn du- 
ling our'ezciuskm.— '^'—48. C. li^ia. Rock Pigeon. This fpeeies^ the itook 
of our common dovecote pigeon^ ia found in its wild state along^ the whole 
of the aoithem coaet of Snthef land» inhabiting the oaves and rocky pr^ 
cipices^ which rise kk parts ta several hundred tet in height. It is abun- 
dant about Whiting Head and the eastern riuire of Loch Si&oB, com* 
posed of rocks abounding in oaves and deep cleft fiasurea.. The prevail- 
ing colour is a dark blue^ the wings with two black transvene bands> 

and the lower back whiter i9. Tetrao tetn, Atee^ Orotic. Plentiftil 

in all the districts about Laiig and Loch Shin^the base of Ben Laighal^ 

Ben Hope, Sec 50. LagopUB Sooticus^ Bed Grout or Bed Ptarmigan. 

In the midland district of the county, between Laiig and Tongue, the 
common red grous seems abimdant. Upon the western coast it is not 
so numerous, the hee of the country bdng too rocky and sterile, and sel- 
dom afibrdkig any extended tract of heath.— —61. L. mutus> Ccnmun 
Ptarmigan. Pknttful upon all the mountains, their rocky summits being 
&vourable to its habits. A specbnen was shot by Bir William Jardine, 
winch Dr Richardson, when shewn to him, thought to be the L. rupeHrit 
of the Fenm. Bor. Amor. It is smaller than the usual average size of the 
common ptarmigan, and the plumage is more varied with reddish-brown. 
It was killed upon the Ben-More ridge above Inch-naF-Dam£^ and we 
hope to obtain ad^tional ^ec^ens from the same locality, so as to ena- 
ble us to determine the specieft— ^62. Perdix dnerea, Onmnon Par^ 
tri4g$. A pair was seen at Inch-na-Damff, and about Lairg their call was 

repeatedly heard. 6^ Ardea cinerea. Common Meron. Was seen upon 

the OikeL-^— 41. Nnmenius arqnatus. Common Curkw. Very abundant 
in tJi the central parts of the county, where heath and extensive marshy 
tracts prevaiL Upon the rocky western eoast it is eompaiatively rare. 

-66. N. phsBopus, WhMbr^. Was seen upon the nuuqgin of Loch Shin, 

Imt na eggs or young vrere obtained.— -M, Tetanus oaHdns, B/edthank. 
Was fbund breeding on the marshy maigin of Loch Doulieh, near Laiig, 
and at the head of Loch Naver. When disturbed from its nes^ and as 
long as the young are unable to fly, the old bods are very vociferous, 
and wheel around the intruder in circles, making frequent irtoops, as if to 
strike at the head, like the common kpwing.— 67. T. hypoleuoos> 
Common Sandfiipor. Very abundant upon the margins of all the numerous 
lochs and rivers.—^. T. glottis, Qroontkanik. This species, whose nest 
had never before been found in Britain, we detected breedii^ in various 
parts of the country, generally in some swampy marsh, or by the margin 
of some of its numerous lochs. It is very wild and wary, except when 
it has tender young, at which time, when first disturbed, it sometimes 
approaches pretty near> making a rapid stoop like the redshank at the 
head of the intruder. If fired at and missed, which is frequently the case 
even by a good marksman, as the stoc^ is made with remarkable rapi- 
dity, it seldom (at least for that di^) ventures again within rai^e. A 
pair which had their nest in a maish near Tongue, after having been onee 
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fired atj could not again be i^pcoadied^ but we obt&ihed oUe of the 
youngs apparently about a fortnight old> by means of a water-dog. An- 
other pair were shot near Bcourie, by the mai;gin of a small loch^ where, 
horn their violent outcries and alarm, they evidently had their nest or 
young, though we were unable to find either.— —69. Scolopiax gallinago, 
Ommcn Snipe. Is very abundant in all the mooiy and marshy tracts. 
00. S. gallinula. Jade Snipe. The gam^eeper of the Tongue dis- 
trict assured us that the jack snipe breeds in Sutherland almost eveiy 
year, and that he had obtained the eggs, as well as young, in some boggy 
ground, about two miles from Tongue. He shewed such an intimate 
knowledge of the bird, as to do away with any impression upon our 
minds of a mistake as to the species. Sir William Jardine accompanied 
him to a spot where he had frequently seen them in summer, but he was 
not so fortunate as to meet with any. The situation and ground was, 
however, i^parently exactly suited to their habits. In winter it is plen- 
tiful in the lower springs. 61. Tringa variabilis, DunUn or JPurre, In 

the summer or dunlin plumage we found the common purre abundant upon 
the margins of all the lochs. The nest is usually placed under the shelter 
of some tuft or bush, removed a short distance from the usu^ water-line 
of the loch.— 62. Grez pratensis. Meadow Crake or Com Crake, Is very 

abundant in all the lower Straths, where cultivation exists. 63. Fulica 

atra. Common Coot. Was heard among the reeds which skirt the south- 
em side of Loch DouHch, about two and a half miles from Laiig. 64^ 

Heematopus ostralegus, OyHer-Catcher. Common upon the maigin of 
Lodi Shin, where it breeds, and upon most of the salt-water friths and 

lochs, such as those of Eriboll, Tongue, &c. 65. Vanellus cristatus. 

Common Lapwing. Yetj abundant throughout the coimty. 66. Cha- 

radrius pluvialis. Golden Plover. Plentiful throughout the county, but 
particularly abundant in the district between Laiig and Tongue, the 
parish of Durness, Scourie, &c Sutherland appears to be the great 

breedings-station of this species. 67. C. Hiaticula, Ring Pheer or Ring 

Dottrel, Upon the margins of all the lochs and larger streams very nume- 
rous.— —68. Anas ferus {^Segelum, auct.) Bean^^foose. We were agreeably 
surprised to find that the bean-goose annually breeds upon several of the 
Sutherland lakes, llie first intimation we received of this interesting fact 
was at Laiig, where we were informed that a few pairs bred upon some 
islands about twelve miles up Loch Shin. We accordingly took boat the 
following morning, and upon arriving at the place, discovered a single pair, 
attended by four or five young goslings. N<me were obtained, as the 
old birds, being wild, escaped seemingly uninjured, although repeatedly 
fired at, and the goslings immediately dived and esci^ped into the reeds 
and other herbage. Upon Loch Naver we also found several pairs at- 
tended by their young, seemingly about a fortnight or three weeks old, 
one of which, after a severe chase, we procured. Upon the islands, of 
Loeh Laighal, from thirty to forty pairs, we w^e informed, annually had 
their nests. We saw several old birds, and the nests that had been used, 
which are concealed in heath upwards of three feet in height, that covert 
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tlia idaadi. The eggs were all haftefaed^ and most of the young had be- 
taken themselves to the neighbouring moon^ where they continue till able 
to JEly^ secreting themsehres^ when disturbed, in the highest heather. At 
Tongue we saw some goslings about a month old (following a hen), 
which had been hatched from eggs taken at Loch Laighal. We were told 
that they became nearly as tame as common geese, but refuse to inter- 
mix or breed with them. The eggs, from five to seven in number, are 
smaller than those of the common goose, but of a similar shape and colour. 

69. Anas boschas, Cwnrncn WUd-Dudc or MaUard. Was seen upon 

most of the lochs and marshy moors. ^70. Mareca penelope, Wigetm. 

As the WigeOn had not previously been detected breeding in Britain, 
we were much pleased to observe several pairs upon the smaller lochs 
near Lairg, which we concluded had their nests among die reeds and 
other herbage which grew in their vicinity. We were not so fortunate, 
however, as to find one here, though diligent search was made, but after* 
wards upon one of the islands of Loch Laighal we sprung a female, which 
we shot, from her nest, containing seven eggs. It was placed in the heart of 
a large rush bush, and was made of decayed rushes and reeds, vrith a lining 
of wtam down horn the bird's body. The eggs were smaller than those of the 

wild duck, and of a rich cream- white colour. ^71- Fuligula marila, 

Soatip Pochard. A single female was shot by Sir William Jardine, in a small 
loch between Loch Hope and Eriboll ; she was attended by a young one> 
which unfortunately escaped among the reeds. This is the first instance 

of its breeding in Britain having been ascertained that I am aware of. 

72. Mergus Merganser, Croasander, Two or three birds of this species 
were seen during the excursion, but no nest or breeding station detected. 
—73. M. serrator, Red-brearted Mergamer, Is very plentiful upon all 
the lochs. At the time we were in Sutherland few had commenced in- 
cubadon.—- — 74. Podlcex>s minor, DobckMc or LiUle Ortbe. Was met vrith 

occasionally upon the smaller lochs during the excursion. ^75. Colym- 

bus glacialis. Northern Diver. A single pair was seen in the Bay of 
Balnikiel, mouth of the Durness Frith, both adult birds, and in perfect 
•ummer plumage^ It is probable that they had their nest upon one of the 

numerous islets that abound in the bay. ^76. 0. aroticus, Blaok-throated 

Diver. This beautifol species, whose breeding stadon had never before 
been detected, we found upon most of the interior Sutherland lochs. The 
first we nodced was at the foot of Loch Shin, where we were so fortu- 
nate as to find the nest, or rather the two eggs, upon the bare ground of 
a small islet, removed about ten or twelve feet from the water's edge. 
The female was seen in the act of incubadon, sitting horizontaUy, and 
not in an upright position, upon the eggs. In plumage she precisely re- 
sembled the male, and when fired ai immediately swam, or rather dived 
otf to him at a short distance. Our pursuit after them was, however, in- 
eflfectual, though persevered in for a long time, as it was impossible to 
calculate where they were likely to rise after diving. Submersion fre- 
quenUy continued for nearly two minutes at a time, and they generally 
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reappeared at nearlj a quarter of a mile^s ^igtiaoe from tfie ifnt ^ 
they had gOne down. In no instance haye i evet seen them attempt to 
eacape by taking wing. I may dbaerve that a Tiaible taok fiom the wa- 
ter to the eggs was made by the female, whose progress upon land is 
effected by shuffling along upon her bellyj pnqpdled by her legs behind* 
On the day following (Saturday the dlst of liay), Mr J. Wilson was for- 
tunate enough to find two newly hatched young ones in a small ereek d 
Loch Ciaggie, about two and a half miles from Laiig. After handling 
and examining them, during whidi the old birds approadied Teiy near 
to him, be left them in the same spot, knowing that we were anxious to 
obtain the old birds. Accordingly, on the Mcmday morning we had the 
boat couTcyed to the loch, and, on our aniva], soon descried the two old 
birds, attended by their young, and apparently moying to a diffetent part 
of the loch. Contiary to their usual habit at other times, they did not 
attempt to dive upon our approach, but kept swimming around their 
young, which, from their tender age, were unable to make much way in 
the water, and we got sufficiently near to shoot both of them through the 
neck and head, the only parts accessible to shot, as they swim with the 
whole body nearly submeiged* The female could only be distinguished 
&om the male by a slight inferiority of size, and both were in the finest 
adult or summer plumage. We afterwards saw several pairib upoa ^i^ 
nous lochs, and upon Loch Kay a pair, att^ded by two young ones, 
nearly half grown. When swimming, they are in the constant habit of 
dipping their bill in the water, with a graceful motion of the head and 

^eck. ^77. C. septentrionalis, Med-(kr«tUed JHvtr. Also breeds upon 

many of the lochs. We obtained no eggs or young, but it was evident 
from the conduct of the birds, that they were breeding.— —*?&• Una 
Troile, FoMih QuiUmnoi. Is common upon the northem and western 
coasts of Sutherland, and breeds in great numbers up<m the precipices 
of an island, about six miles horn Soourie.—- «-79. U. Grylle, Bktek 
ChtUkmBt. Is also frequently seen. Mr J. Jardine noticed it about the 
caves near the mouth of the Pamess Frith.— *-M. Aloa Torda, BoMtr 
Btil, Also common^—— 8J. Fratercula arctica. Puffin. Common upon 

the coast and salt water inlets.i 82. Phalacroeoiax Oarbo, Co nmr m t 

Numerous in all the friths.— -*88. P. cnstatus, CrmM or Grem Cirw^ 
rgut Is equally plimtifttl, and breeds upon the rocky prediucea of Loch 

BriboU, and the western ooast. 84. Sula Bassana, iSo^ Ooese. Many 

were seen hovering over the sea, off* For-otU-Astkf and other parts of the 

northern coast. 85. Sterna Boysii, Sandwid^ TWn. Was seen up<A 

the Friths of Tongue and Sribott.— 86. St. arctica, Arttk Ttnu Abun- 
dant upon all the friths, bieeds up<m the flat coast oi Tongue, k^ 

87. Larus ridibundus, BMMsmM QuU. PlentifbL Breeds among the 
reeds of lochs I)oulkh,&o^*---8&L.Ganu«,CiiiMMo»(?titf Has 

Tarious breeding stations, vis. upon Loch Shin, Loch Laigfaal, and various 
Bmaller lochs.— 69. L. Bissa, KUtiwiOee. Common upon the rocky 
coasts. L. argentatus. Herring GuU, Was seen upon most of the salt 
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water locha^ but no breeding station observed. 91. L. marinus^ Cheat 

Black-backed GvU, A few were seen upon the friths.— —92. L. fiiscus^ 
Leseer Black-backed Ouil, Many colonies of this species were observed^ 
one upon Loch Shin^ another upon one of the islands of Loch Laighal^ 

&c. ^93. Cataractes Richardsonii^ Ri^ardeon'e Skua. Was observed 

bj Sir William Jardine upon the Durness Fiith.-*-— 94. Phcenioura ruti- 
cella, Oerman Erythaa- Was twice seen^ first at Oikel Bridge, and 
again at Ron StalL 

A pair of goldfinches {CardueHs vufgarie) and a goatsucker {Caprimul- 
gtu europiBue), were seen in a birch wood on the banks of Loch Laighal> 
bj Mr James Wilson^ which have not been noticed in the preceding list. 

Memoir on the Star-Fish qfthe genus Comatula^ demonstrative 
g/* the Pentacrinus europeeus being the Young of our In- 
digenous Species, By John V. Thompson, F. L. S., Dep. 
Inspector-General of Hospitals. Communicated by Sir James 
M*Grigor, F. R. S. ♦ With a Plate. 

If we were told by any traveller that he had visited an un- 
known region, where the animals dropt their eggs on trees and 
shrubs, which there fixed themselves and shot up like parasitic 
plants on a long stem^ gradually evolving, at their extreme end, 
member after member and function after function, until the 
young animals became so perfect as to resemble their parents in 
every essential point,^wben their attachment to the connecting 
footstalk was dissolved, and they became free and locomotive, 
and betook themselves to the wandering life of the parent stock ! 
few could be got to believe facts so incredible, and so much at 
variance with the course of nature, as made manifest every, 
where and from all time ; but if established on incontestable evi- 
dence, the highest degree of surprise and admiration would ne- 
cessarily supplant our incredulity, — ^voyages would be under- 
taken, and the curious of every country would flock to witness 
such an extraordinary anomaly, at the greatest risk and expense. 
If, then, a fact so contrary to our experience relating to the su- 
perior classes of animals should be capable of exciting so great a 
degree of interest, it may be presumed that an analogous circum- 
stance, now for the first time actually discovered in an animal be- 
longing to one of the inferior classes, must be considered, at least, 
as highly worthy of the attention of the philosophic naturalist. 
• Read before the Royal Society of London, in June 1835. 
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It is no uncommon thing, in the inferior dasses of the animal 
kingdom, to find animals permanently attached from the period 
of their birth, and during the whole time of theur existence, fa- 
miliar examples of which we have in the oyster, anomia^ and 
various other bivalve shell-fish, and in numerous compound ani- 
raals of the classes Zoophjfta and Infusoria. I have also shewn, 
in my memoirs on the Cirripedes, examples of animals being free 
and locomotive in their first stages, and afterwards becoming 
permanently fixed ; but an animal growing for a period as it were 
a fiower, fixed by its stem, and then dropping from its pedicel 
and becoming, during the reminder of its life, free and locomo- 
tive, is not only new, but without any parallel in the whde range 
of the organized part of the creation. No wonder, then, that 
any naturalist, on the first discovery of the young animal in its 
first or fixed stage of existence, should consider it as belonging 
exclusively to those which are known to b^ permanently fixed, 
analogy would permit no other concluaon to be formed, and 
consequently it could be classed with none other except the cri- 
noidese, one known genus of which tribe participates with coma- 
tula in being locomotive in its advanced stage ; so that this cir- 
cumstance connects all these animals into an inseparable group, 
with which the present state of our knowledge will not permit 
us to associate any other of the asterise. 

When, therefore, I formerly described the young of the co- 
matula* as a new species of pentacrinus, no person could have 
suspected so anomalous and unexpected a result, as that it was 
the young state of this curious star-fish, an animal not only free, 
but leading the most vagrant life of any of the tribe with whidi 
it has hitherto been associated by naturalists, — at one time crawl- 
ing about amongst submarine plants, at others floating to and 
fro, adhering to thin fragments by means of its dorsal daspers, 
or even swimming about after the manner of the medusae. In 
swimming, the movements of the arms of the comatulae exactly 
resemble the alternating stroke given by the medusae to the liquid 
element, and has the same efiect, causing the animal to raise it- 
self from the bottom, and to advance, back foremost, even more 
rapidly than the medusa. Fig. 7, Plate II, represents a coma- 
tula, after having delivered its stroke to the water. 

Memoir on Pentacrinus europceus. Cork, 1827. 
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The evidence of pentacrinus being the young of comatula, rests 
upon a comparison of the individuals figured 8, 4, and 6, 6, on 
Platell, the former being an advanced pentacrinus just beginning 
to form pinnae, and the latter the youngest comatula ever taken 
by dredging. In the pentacrinus, it is to be observed that the arms 
are just banning to form pinns towards their extremities, that 
they have the sulphur-yellow colour and dark marpnal spotting 
observable in the other, which shews, in like manner, that the 
upper pinnse are first formed ; here. Figs. 6, 6, we have about 
three pair of pinnae, with two intervening articulations of the arm 
between each, then three articuli (counting from the apex down* 
wards), and an additional pair of pinnes just beginning to sprout. 
From this to the base of the arm are five more articuli, as yet 
without any pinnse, the base of each arm <hi either side present- 
ing one long pinna appropriated to the service of the mouth. On 
turning the animal over, the dorsal cirri are found to have in- 
creased from five to nine, several of them presenting the appear* 
ance of recent formation. Individuals a little older are compa- 
ratively common, in which the pinnse are complete, and from this 
period they appear to form regularly at the apex of the arm, as 
this goes on extending in length. These small comatules still retain 
the original sulphur-yellow colour towards the apices of the arms, 
the lower part and body assuming the characteristic red of the ad ul t 
comatula. From observations repeatedly made, I think it most pro^ 
bable that the comatulse attain their full growth in one year, so as 
to be in a condition to propagate their kind the summer follow*, 
ing that of their birth. At that time (viz. May and June) these 
full grown individuals have the membranous expansion inside 
each of the pinnae, considerably extended, at least as far as the 
fifteenth or twentieth pair, these, which are the matrices or con* 
ceptacula, at length diew themselves distended with the ova, 
which in July, and even earlier, make their exit through a round 
aperture on the fascial side of each conoeptaculum, still, how- 
ever, adhering together in a roundish cluster of about a hundred 
each, by means of the extension and connection of their umbili* 
cal cords. By what means these ova are dispersed, or how they 
become attached to the stems and branches of corallines, remain 
to be discovered ; but it is strongly to be suspected that the ani- 
mal is gifted with the power of placing them in appropriate si- 
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tuations, otherwise we should find them indiscrifiriiuitely od fud, 
shells, stODes, &c, whidi does not appear to be the case. How-- 
ever this may be, if we are allowed to assume that the Penta^ 
crinus europasus is the young of comatula, we first juneeiTB the 
dispersed and attached ova in the form of a flattened o?al diak^ 
by which it is permanently fixed to the spot selected, giviog exit 
to an obscurriy jointed stem, endii^ in a dub-i^baped bead, aa 
in Fig. S, e, in which individual the animal is sufficiently advan- 
ced to shew the incipient formation of the arms and the mouth 
with its tentacula, by means of which it obtains the food neoea- 
sary to its successive growth. At d of the same figure is an- 
other, somewhat more advanced, in which all the ossicula of tfae 
arms are obvious, as far as the bifurcation. At the letters a, b amd 
c are represented, what I considered formerly m completely form* 
ed pentacrini, (a) from the position shewing the valvular mouth, 
and (w) the anal aperture ; (6) shews most clearly the drri or 
daspers at the top ct the stem, and (c) that the living prindple 
extends throughout the entire fabric demonstrated by the varied 
movemenis of the pedicle. At a later period I observed iodi* 
viduals dewing « still higha* degree of development, Fig. 4, and 
in which the arms had the appearance of bifiitaitaDg twice to* 
wards their extreme ends, and had become of a sulphur-ydlow 
colour, with a zone of dark coloured spots along dlher margin. 
Another circumstance confirmatory of these being the young of 
comatula is derived from these pentacrini being first seen about 
the time of the dispersion of the ova of the comatuhe, and again 
entirely disappearing in September, the only season when young 
comatulae are to be obtained, and such as are represented Fig. S 
and 6. In these the points of resemblance to advanced penta* 
crini have been already alluded to, and it is qiute evident, that 
dnce they became detached, pinnas must have been added in 
both directions, both towards the apex and downwards towards 
the base of the arms. Those spedmens which have ipade a further 
progress are jdentiful, and have all the pinnae complete down to 
the bifiircation, with a few additional claspers added at the back. 
At Fig. 7> a middle-fflzed Comatula decacnemos is given, as they 
appear in June when pregnant with ova; and at Fig. 8 is a por- 
tion of an arm magnified, with the ova banning to escape from 
the conceptacula, which they do successively from the base up- 



Digitized by VjOOQ IC 



the g€nu$ Co maiukh 

wards. Mr Millar, in his laboured but excellent work on the 
Crifioidett has figured our comatuh in this Bti^ aa a new spe- 
cies, under the title of C. fimbrtata ; mdeed, no naturalist who 
had not investigated Uieir habitudes in their own element, and 
at all seasons, could possibly arrive 4t the knowledge of this 
very re m ark a ble and curious piece of economy, which may be 
considered as imique. These animals are further distinguished 
by the peculiludty of having two openings to the intestinal canal, 
by which they also differ horn the rest of the asterisk. 

The great abundance of comatuhs, in the places they inha- 
Ut, is not to be wondered at when we are aware how exceed9> 
ingly prolific they are ; thus each arm may be estimated to bear 
thirty fruitful cooceptades, each producing about a hundred 
ova, and as there are ten such, this gives 90,000 ! as the amount 
of ova produced by a single individual 

Connected with the natural history of the comatula is that of 
a nondescript parasite, which appears to be a complete zoologi- 
cal puzzle, as it is not possible to determine from its figure and 
Structure to what class it ought to be referred. This little ani- 
mal is figured at Figs. 9 and 10, much magnified, its natural size 
not exceeding that of the breadth of the ossicula of the arms of the 
comatula ; it resembles a flat scale, runs about with considerable 
vivacity on the arms of the animal, and occasionally protrudes 
a flexible tabular proboscis, ending in a papillary margin. The 
disk or body is surrounded by eighteen or twenty retractile and 
moveable tentacula, and beneath is furnished with five pair of 
short m^nbers, eadi en.ding in a hooked daw. Query, Is it a 
perfect animal or a larva, and does it bdong to the Crustaceib 
Annelides, or what ? 

Expbnaium ofAe Figwrei m Pkd$ IL 
Fig. 1. Pentacrimu enropflBin, a gronp of the natural size, 
fig. 2* Tlie same magnified ; ff the basis ; e and d^ two individuals 

in early stages of growth ; a, 6, e, fully developed individuals. 

At z letter a the veot is seen, and below it the valvular mouth 

of the animaL 
Figs. 3 and 4. An individual of the natural size, and magnified, still 

more developed, beginning to form pinnsB towards the ends of 

the arms, as at a, & ; in this the drri or daspers at the back of 

the animal are very distinctly seen. 
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F^s. 5. and 6. A very yoaag oomatd* of the nalsral oaei and 

magnifiedy a» 4^ the Tent, in fronl is the fttar-like math * 

b^ bf Two of the donal cirri. 
Fig. 7. Adolt Comatula decacnemoa. c^ The dorsal cirrL 
Fig. 8. Part of one of the arms seen in face. a» Ora protmdiog f nMD 

the conceptacula. b, Ora jnat b^;inning to make their exit. 

Cf One as yet filled with the ova. d^ Ova magnified. 
Figs. 9 and 10. Parasite of comatula magnified. lO. Tomed over 

on its back ; m, Mouth ; fy feet ; b, ova? 

On the CkenUcal ConsHhttion ofGadoRniU, By A. Connell, 
Esq. F.R.S.E., &c. Communicated by the Author. 

According ]to the analysis of this mineral by Berzelius, its 
constituents are yttria, protoxide of cerium, protoxide of iron, 
and silica. It would appear, however, that Ekeberg bad found 
about 4 per cent, of glucina in a variety analyzed by him ; and 
very lately an analysis has been published by Drs Thomson and 
Steel, of a variety in which so large a proportion as 11.60 per cent, 
of glucina appears.* The external characters of this latter 
' variety agree sufficiently with those usually assigned to gadolinite ; 
but the proportion of oxide of cerium is considerably less than 
in the analysis of Berzelius, as appears from the following com- 
parison between one of Berzelius^ analysis and that of Dr 
Thomson :— 

Ben. ^^wnL 

Tttria, 4/Sw 46. 

Glucina, 11.60 

Protoxide of Ceriom, . MM 4.SS 

Protoxide of Iron, .... 11.43 13.69 
Silka, 25.8 24.33 

Farther, Dr Thomson^s specimen was a large mass of the mineral, 
weighing several ounces, and mixed with grains of platinum, 
whilst, so far as I am aware, gadolinite bad previously been only 
observed crystallized, or disseminated in small grains or globules, 
in other minerals. Its locality, also, was unknown. 

Although no doubt can be entertained that the mineral ana* 
lyzed by Dr Thomson was a variety of gadolinite, yet the pecu- 
liarities above alluded to appeared to me to make it a matter of 
interest to examine again some specimen of the ordinary varieties 
* Records of Science. June, 1836. 
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of this mineral, particularly witb a view to the question whether 
gludna waters into their oootdtution in notable quantity. 

The only spedmen of gadolinite which I could procure, ca* 
pable of affording a quantity with which I coold attempt deter* 
mining the proportion of its oonstituents, (and that much leai 
than I could have wished, being only ten grains,) was one of 
which the locality was not more particularly marked than as 
being Fahlun ; and which exactly resembled, both as to the 
matrix and as to the mineral itself, specimens which I have 
seen labelled as from Broddbo near Fahlun. The gadc^ite 
which it contained occurred in grains of the sire of a small pea 
disseminated in granite. Its colour was black, or very dark 
green ; lustre vitreous, and fracture conchoidal ; and it possess* 
ed all the other usual external characters of the mineral. 

Besides this specimen, which was the principal subject of 
analysis, two others, of smaller size, were examined generally, 
the one from Finbo, and the other, I have reason to believe, 
from Broddbo. 

The manner of proceeding was as fcdlows :— *The mineral, 
reduced to fine powder, was boiled in nitro-muriatic acid ; and 
the silica afterwards obtained in the usual manner. From the 
solution of the other constituents, the oxide of cerium was sepa- 
rated by means of crystals of sulphate of potash, and subsequent 
solution of the double salt, and precipitation by boiling with 
potash. Thus far the analysis is sufficiently simple ; but the 
best method of obtaining the remaining constituents is not so 
easily determined. To separate the oxide of iron, I tried ben* 
zoate of ammonia, in the preliminary examination of one of the 
smaller specimens, but I found, as Dr Thomson also observed, 
that not merely benzoate of iron was thrown down, but some of 
the other constituents of the mineral also. I then had recourse 
to the method of tartaric acid, and hydrosulphuret of ammonia* 
The liquid, which had been acted on by the crystals of sulphate 
of potash, was precipitated by ammonia, and the precipitate, 
after being collected on a filter, was dissolved in muriatic add. 
Solution of tartaric add, and afterwards ammonia in excess, 
were added, and the iron precipitated by hydrosulphuret of 
ammonia. The residual liquid was then evaporated to dryness, 
and the reddue completely incinerated by kxig exposure to a 
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red heat. Tbit ignited matter, of course, was the yttria in a 
state of purity, or oombbed with gluekui, if the mineral contained 
that earth. The most obviotis method of inrostigadng this 
latter point was to redissolve the ignited matter in muriatic acid^ 
and treat the scdution with caustic pot^ ; and in this way I was 
enabled to detect glucina in the mineral. I found, however, 
that, from the much greater relative quantity of yttria, this process 
was extremely imperfect ; and the method, therefore, whidi f 
adopted was, in the first place, to throw down as much of the yttria 
as possible from the muriatic solution, by means of cncalic add, 
after nearly neutralising it by ammonia. The oxalate of yttria 
was then separated by filtration ; the remaining liquid precipi- 
tated by ammonia; and the precipitate boiled with caustic pot. 
ash, and then filtered from the undissolved natter. From the 
alkaline solution a gelatinous substance was obtained by super- 
saturation with muriatic add, and predpitation by ammonia, 
which was found to be soluble in carbonate of ammonia, and to 
give with nitrate of cobalt, before the blowpipe, a black or dark 
grey glass ; and, in short, to have all the properties of hydrate 
of gludna. The matter left undissolved by the alkaline ley, was 
once more dissolved in add, and treated with caustic potash, to 
complete the sqMrationof the gludna from the small quantity of 
yttria which had not been thrown down by the oxalic add. 

In the prindpal analyns, with the view of diminishing the 
great tediousness of the incmeration of the yttria and ^udna, 
oxalic acid wm empk>yed to precipitate as much yttria as pos- 
ttble, before separating the iron ; and the iron was then obtain- 
ed as before, by predpitating by ammonia, redissolving the pre- 
dpitate, and then employing the method of tartaric add, and 
hydrosutphuret of ammonia. The gludna and remaining jrttcia 
were then s^)8rated as formeriy. But although in this way there 
is much less matter to indnerate, the other method appears to 
be^preferable in other respects. 

By adding ox^atc of ammonia to the liquid from which the 
yttria, gludna, and oxide of iron had been originally separated 
together, a minute quantity of lime was obtained. 

By the process of which the above detail ofibrs a general out- 
Ime, I obtained from the above-mentioned portion of the speci- 
men marked as from Fahlun, the following constituents : — 
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Yttri% 

Glucina. 

VrotoMt of Cerium, 

Protoxide of Iron, 

SiUca, 



36.54 

6.90 
14.31 
14.41 
27.10 



0&71 

From the smaller specimen, the locality of which was UDcertain, 
but which I have reason to believe was Broddbo, I also obtained 
a quantity of glucina, although its proportion was not deter- 
mined. With respect to that from Finbo, I cannot speak with 
absolute certainty, on account of the very small quantity of 
matter examined ; but from th^ examination made of it, I have 
very little doubt that it also contmned this earth. 

From these researches, therefore, as well as from those of 
Ekeberg, Thomson, and Steel, it is 'suflSciently clear that glucina 
is at least a trequent constituent of gadolinite. It would appear, 
however, that the relative proportions of its several constituents 
are subject to variation ; and it would be very desirable that any 
person who could procure a suiBcient quantity of crystallized 
specimens from different localities, should execute a careful 
analysis of them. 



Description of a New Detached Pendulum Escapement; invent^ 
ed by Alexander Witherspoon^ Watchmaker j Tranent.* 

Considering the greM vwriety of tbe^seapeodeMB whidihave 
already been devised, it may appear diffieuh, if not impossiUe, 
Co propose any other ooiiBtrticCed on primvpiet entarely new ; yet I 
ftitter myself, that thatwhkh I am about to Ii^ before the Society 
of Arts will be found to possess more sinf^ty, and to approach 
nearer to perfection, than any which hat yet been desctibed. 

To obtain a correct notion of the advantages expected from 
it, it may be proper to glance at the genmd prinoipka aooording 
to which instruments for measuring time are constructed. 

Both in ck)ck and in watch movemettts, Ihne is measured by 
the osciUations of a body impelled towards a position of rest hf 
a force which increases with its cbstnce from that central posi* 
timi. In watches^ this force, being supplied by the flexure of 

• Read before the Society of Arts, 13th April 1831. 
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the balance spring, is accurately proportional to the distance of 
evagation ; but in clocks, being obtained by the circular motion 
of the pendulum, it is only approximately sa The oscillations 
of the balance of a watch, however unequal in extent, are thus 
performed in equal tiroes ; while those of the clock pendulum 
deviate a little from perfect isochronism. 

The balance or pendulum is the real time-measurer, the train 
of wheels being attached only for the purposes of counting the 
vibrations, and of supplying the slight loss uf momentum which 
attends the motion of every piece of mechanism. For these pur- 
poses, it it absolutely necessary that the motion of the train be con- 
nected with that of the pendulum ; the apparatus for making this 
connection is called the escapement, and on the construction of 
this escapement the accuracy of the timc^keeper mainly depends. 

The earliest contrivances of this nature were called recoil «- 
capenients, because that, during part of the oscillation, the whole 
train, and along with it the maintaining force, is driven back- 
wards by the momentum of the vibrating body. During the 
entire oscillation, the train is in connection with the pendulum, 
the impulse teeth rubbing upon the backs of the pallets. Now, 
to obtain accuracy in going, the momentum of the pendulum 
ought to be gradually generated and extinguished by the sole 
action of gravity ; whereas, with this escapement it is affected 
by the friction and by the resistance of the maintaining force ; 
the changes, then, to which, from the gradual thickening of the 
oil, these disturbing forces are liable must occasion considerable 
errors in the movement. 

The first amelioration of the common recoil escapement was 
made by forming the rubbing parts of the pallets cylindric, so 
that the train might merely be detained by them without bdng 
subjected to a recoil. But this still left the motion of the pen- 
dulum exposed to the effects of changes in the viscidity of the 
oil, or in the smoothness of the rubbing surfaces. 

The great imperfection of the dead-beat escapement is, that, 
while the trmn is coQimunicating no impulse to the pendulum, 
it continues to retard its motion by pressing upon the back of 
the pallet, thus creating additional work for itself. This evil 
has been nearly removed by the contrivance of detached escape- 
ments* In these the train is prevented, by means of a detent, from 
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advancing upon or touching any part of the pendulum, which, 
at the instant when the pendulum requires impulse, b unlocked 
by it so as to allow the impelling tooth to strike the pendulum 
and communicate momentum to it ; by the time when this com- 
munication is finished the detent has returned to its place, and 
is ready to arrest the next detaining tooth. In this way the 
train has no communication with the pendulum except while giv- 
ing it the impulse, and the only disturbing force which exists is 
the resistance offered to the unlocking of the detent ; but this is 
so feeble, and exerted through so short a distance, that it may 
almost be overlooked. 

Nearly as the detached escapement approaches to perfection, 
it is still liable to the serious inconvenience of communicating an 
impulse which, because of the thickening of the oil, gradually 
weakens, and leads to a diminution of the arc of vibration, and 
consequently to a change in the clock^s daily rate. Besides this, 
the sudden blow which the pendulum receives excites a vibration 
through its whole length, and gradually displaces, when suspend- 
ed by a knife-edge upon a horizontal plane, the axis of motion, 
thus rendering it necessary to place the knife-edge in the bottom of 
a groove, and to give to it all the characters of a rubbing axis. 

The escapement which I have contrived is calculated to re- 
move all these inconveniences, and almost to place the going of 
the time-keeper beyond the reach of errors in the workmanship. 
The description of the escapement will be best given by tracing 
over the mode of its operation. 

A is the pendulum rod, represented as having nearly reached 
the limit of its vibration to the left, and as about to touch the 
small friction roller attached to the arm C D of the impeller 
B C D E. The upper part of the pendulum rod is broken off 
to shew the axis B, concentric with the axis of motion of the 
pendulum itself, on which the impeller turns. The two axes 
coinciding in direction, no rubbing ought to take place though 
there were no friction roller at II; the roller is merely placed 
there for the purpose of preventing the bad effects of any small 
error in the adjustment. In the drawing, the weight of the im- 
peller is represented as sustained, through the intervention of the 
slender spring E F, by the lifting pin F, which is placed near 
the centre of the scapement wheel ; this wheel itself being pre- 
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vented from advancing by the opposition of the detent to the 
detaining tooth H. The end of the spring E F is furcated, the 
pin resting in the bottom of the notch, and keeping the Fpring 
bent upwards from its natural position by a distance rather more 
than the minute diameter of the pin. 




The oscillation of the pendulum is so nearly completed, that, 
when finished, the impeller B C D E may be lifted till the ex- 
tremity of the spring just escapes from the pin F, and takes up 
a position a little to the left of its present one. The whole weight 
of the impeller now rests upon the pendulum ; but when the 
pendulum begins to retire, the extremity of the spring is not ar- 
rested by the pin F, but passes close by it, directing its motion 
towards the pin 6. # 

The impeller continues to press against the pendulum rod, 
and increases its momentum until the arm B E reaches a pin at 
L, projected from a branch of the detent H K L. After this the 
pendulum continues its oscillation uninterrupted. 
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The detent turns upon an axis at K, so that the pressure of 
the impeller upon the pin L elevates the detent, and allows the 
detaining tooth H to pass forwards. 

Just at this moment the second lifting pin G is entangled be^ 
tween the ades of the notch in the cailremity of the sfNcing £ F ( 
the motion of the wheel, therefore, again derates the impeller, 
the rise of which albws the detent to descend upon the stq> N 
and await the arrival of the second detaining tooth I, whose ar- 
rest is announced by a distinct beat 

The whde of the escapement has now assumed a position ex- 
actly analogous to that which it had at first, and awaits the ap« 
proach of the pendulum, to solicit anew its mamtaining power. 

During the whole of this action the pendulum is never coiw 
nected with the tnun of wheels. The only body which acts 
upon it is the impeller, and this communicates to it the impulse 
which is generated by a descent of a constant weight through a 
determinate distance. The lightness, of the parte renders oil 
either on the axis B or on the pin F unnecessary, so that this 
action is entirely freed from any error which might have arisen 
from changes in the adhesiveness of oil. In order to solicit tlie 
impulsion, the pendulum has to raise the impeller through adii^ 
tance determined by the thickness of the jNn F, and has to over- 
come the friction of the spring against tbat pin. But the dia- 
meter of the pin is so small, and the flexure of the spring so 
slight, that the errors caused by them must be exceedingly small, 
especially when we conuder that they are not liable to any ra^ 
nation. The unlocking of the detaot H, instead of being per* 
formed by the pendulum, is effected by the impell^ ; so that, 
however variable may be the maintaining force, provided it is 
never so small as to be unable to raise the impeller, nor so great 
as to prevent the unlocking of the detent, the going of the clock 
can never be in the slightest degree affected. 

When the pendulum rod reaches the friction-roller, it is mov- 
ing with a very small velocity, since it is almost at the limit of 
its oscillation, so that nothing analogous to the blow of the com- 
mon 'scapements takes place ; and even the sudden removal of 
the pressure of the impeller, when the arm reaches the pin L, 
can hardly excite any tremour in the pendulum. 
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Id almost all delicate eecapementB, bigb finish in the rubUng 
surfaces and great accuracy in the workmanship are absolutely 
essential to good going. In every case the advantage of carrfut 
execution cannot fail to be felt ; but in this escapement that ad- 
vantage is by no means great. The execution of the tnun is al- 
most a matter of indifierence ; . and even in the most vital part, 
though the distances of the detaining teeth were inaccurately 
laid ofi; the errors would recur at every revolution of the escape- 
ment wheel, and their effects on the going would be generated 
and destroyed in the same period, so that the diuly or hourly 
rate could not be affected. 

The motion of the train resembles that of a perfect dead-beat, 
although the escapement certainly partakes of the nature of the 
recoil, nnce the unhooking of the spring is only effected after a 
alight elevation of the impeller. The beat is made only at each 
second oscillation, so that, in order to beat seconds, a half seconds 
pendulum must be used. In escapements which beat at each 
vibration, it is difficult to have two consecutive intervals exactly 
equal, — the one being less, and the other as much more than an 
exact second ; but when- the beat is given only on one nde, no 
siich inequality can exist. 

The parts of the impeller are liable to expansion by heat, but 
the efiects of this can easily be obviated by extending an arm 
made of some expansive metal such as zinc, on the other side of 
the axis B, while the branches represented in the figure are 
made of glass. This arm also will allow a weight to be slid 
along it so as to regulate the intensity of the impulse. 

When the spring is released from the pin F, it does not merely 
assume its posiuon of rest, but continues for a moment to vibrate 
on each side of it. As there might appear to be some risk of its 
catching again the same pin, a damper has been put on to di- 
minish these oscillations ; but, as in some other escapements which 
I have constructed on the same principle, it was not found ne- 
cessary, it has been omitted in the drawing. 

I need hardly point out to the Society, that the number of 
lifting pins is not limited to four, and will leave the considera- 
tion of the simplicity of the machinery, and its fitness for pro- 
ducing the desired end, to themselves. 

2 
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On the Occurrence qfihe MegaUchihgfs in a Bed qfCannd Cotd 
in the West of F^eshire^ with Observaiions on the supposed 
Lacustrine Limsstone at Burdidumse. By Leonard Hoe- 
KBR, Eeq. F. R. SS. L. & E. Fdkm of the Geological Sodetj. 
Communicated by the Author *. 

The specimen which has kd to this communication was 
given to me, a few weeks ago, at Dunfermline, by Mr Mac- 
kie^ manager of the factory of Messrs Arthur, Aitken and 
Company. It is an object of connderable geological interest, 
being a very fine specimen of a tooth, of the same nature with 
those found in the limestone of Burdiehouse, near Edhibui^b, 
which were first brought under the notice of the scientific world 
by Dr Hibbert. He conceived them to be the teeth of a sau*- 
rian reptile ; but thrir true nature was afterwards determined 
by the more experienced eye of M. Agasnz, who pronounced 
them to have belonged to a sauroki fish. M. Agassiz consider- 
ed the fish to be a new genus, calling it Megalichthys, in re* 
lerence to its great size, which the krgeness of the teeth indi- 
cate ; and he designated the particular species found at Burdie- 
bouse by the name of M^alichthys Hibberti. This specimen 
was found accidentally in amass of cannel coal, which they were 
breaking into small fragments, to be cast into a gas retort ; and 
it is to be feared, that many precious relics of a similar nature 
have been destroyed by the same fate which awaited this very 
ancient record of the past ages of our globe. 

The tooth is two inches long, and seven-eighths of an inch in 
diameter at its base. It is covered with a thin shining enamel, 
which is longitudinally striated, and, within a quarter of an inch 
of the base, deeply furrowed. It is not entirely circular, but is 
somewhat flattened. The enamel of the teeth, found in the 
limestone of Burdiehouse is of a pale brown colour, but this 
is black ; the internal substance is, however, the same in both. 
It is in sise and general appearance very similar to that figured 
at page 18S. of Dr Hibbert's Memoir (Transactions qftiu 
Royal Sodekf qfEdmburghj vol xiii.), and is, I believe, the 

* Bead st s meetiiig of the Royal Sodetj, Ist Febniarj ISSe. 
VOL. XX. NO. XL. APBIL 1886. X 
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largest and most perfect tooth that has yet been met with in the 
coal itself ; those hitherto found at Stoneyhill, near Musselburgh, 
being in general small. 

This cannel tioal was brought ftom Halbeatb in the county of 
Fife, about two miles eastward of Dunfermline. I had not an 
opportunity of examining the locality at the time I got the spe- 
cimen, the weather not being then favourable for such a pur- 
pose ; but through the kindness of Mr Bowes, surgeon in Dun- 
fermline, I was referred to Mr Greddes, mining engineer, who is 
intimately acquainted with the coal-fields in that part of Fife- 
shire, and especially with the colliery from which this specimen 
was obtained. He has been so obliging as to give me a descrip- 
tion of the spot, from which I have extracted the fcdlowing par- 
ticulars, as more particularly bearing upon the sutgect of this 
communication. 

The country around Dunfermline is composed of the strati- 
fied rocks of which the coal-measures usually consist, viz. alter- 
nations of sandstones, slate^day, bituminous shale, which is fre- 
quently indurated, day ironstone, and coal. There are, besides, 
beds of limestone, which, as seen at Cbarlestcm, appears to form 
ihe outer or high edge of the basin in which the coal-measures 
are situated, and at a vast depth below the bed of coal in which 
the fossil tooth was found. This is usually conndered to be the 
tnounuiin or carboniferous limestone. The alternating sandstone 
is of variable thickness, being in one bed as much as 102 feet, 
and the slate-clay varies from a few inches to several feet The 
seams of coal are also of diflTerent dimensions, from five inches 
to seven feet. They are chiefly distinguished with reference to 
their economical applications ; and they include both cannel coal 
and glance or blind coal. A section at the Halbeath colliery of 
431 feet, gives S6 feet of workable coal. The general bearing 
of the strata is between south-east and north-west, and the lower 
beds have been ascertained to extend between two points which 
are five miles asunder. The superior beds appear to have been 
carried ofi^ by denudation in many places, after having been 
thrown up and shattered by disturbing forces, which have occa- 
sioned numerous faults. Although no trap-dikes appear, there 
is an overlying mass of trap in the vicinity, which, I conceive, 
is in all probability connected with a deep-seated dike. It is 
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most likely that the eruption of the trap has been the chief cause 
of these disturbances. 

The faults vary in width from 2 feet to 240 feet. In Halbeath 
colliery the strata are subject to five diflTerent dislocations, in a 
distance of about half a mile, as is represented in the annexed 
section in Plate III., besides other troubles, which produce si- 
milar effects on a smaller scale. The bed marked b is the seam 
of cannel coal in which the fossil tooth was found ; it is twenty- 
three inches in thickness, the immediate roof being a slaty sand-^ 
stone, and the floor an ordinary white sandstone. 

It will thus be seen, that this bed of cannel coal, containing 
remains of a saurdd fish, is one of a regular series of alternating 
coal-measures of the usual characters, some of which abound 
in vegetable remains, which, as weU as those from which the 
coal itself has been derived, must have been nourished during 
their growth by fresh water; that it is in conformable stratification 
with the shales containing these plants, and partakes in all the dis- 
locations of these and the other strata. 

The interest which has been excited among geologists by Dr 
Hibbert^s researches at Burdiehouse, leads us naturally to in- 
quire, whether the occurrence of remains of the same species of 
sauroid fish, in this new locality, tends to shew an analogy be- 
tween the deposit at Halbeath and that at Burdi^ouse ? I 
think it does ; not, however, by establishing a difierence between 
the beds at Halbeath and those of coal-fields in general, but be- 
cause I have not been able to discover any thing in the pheno- 
mena exhibited at Burdiehouse, which should lead us to consi- 
der any member ol the series of strata there as having been 
formed in a manner diilerent from that, which is now generally 
considered to be the most probable explanation of the circum- 
atanoes under which deposits of coal, and the accompanying 
sandstones and shales must have tak^ place. Dr Hibbert, on 
the other hand, considers the deposit at Burdiehouse as an 
exception to the general rule, by the existence in it of a bed of 
limestone of peculiar chM*acters, and which he denominates a 
Fresh-water Form ation. 

A large proportion of the straUfied rocks which contain ma^ 
rine remains, may be said to be, in great pert, of Aresh- water ' 
origin ; for the materials of which they are chiefly composed 

x2 
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must have constituted the substance of pre-existing rocks, which 
were abraded by atmospheric agencies and running water, the 
detritus being afterwards transported by rivers to the sea ; and 
in some of the beds thus formed, such as the coaUmeasures, the 
products of fresh-water are in great abundance. But this is not 
the sense in which Dr Hibbert employs the term : he considers 
the bed of limestone in question to have peculiar distinctive cha- 
racters ; that he has made a discovery of a new feature in our 
coal-fields, and one, moreover, which he had been k»g expect- 
ing to find. " I had long,'' he says, ^ been prepared to expect 
that a limestone of a fluviatile or a fresh-water origin would, 
some time or other, be proved to exist." — P. 169. He states 
(p. S67) ^* that it must have been the result of a deposit in freA- 
water, hostile to the growth and increase of marine shells and 
corallines ;'' that this limestone bed ^* indicates some fresh-water 
river or lake, within which calcareous matter was elaborated. — 
P. 253, Farther, that ^* the beds of argillaceous ^ale, both above 
and below, enclose the same organic remains as are found in 
the limestone, along with coprolites, shewing that they are them- 
selves a portion of the lacustrine deposit of this locality.'* — 
P. 244. And, at p. 272, he says, " Hitherto, however, I have 
not found the slighest traces of marine moUusca or corallines in 
the limestone of Burdiehouse ; and hence, I am not induced 
to consider it as any thing but a pure lacuiirine Jbrmation.'^ 

It is now generally admitted, as the most probable theory of 
the formation of coal-deposits, where there are interstratified 
marine beds, that they have taken place in estuaries, in those 
deep indentations of the land which often occur at the mouths 
of great rivers ; and where the beds that are gradiydly formed, 
by the subsidence of the solid materials brought into it by the 
waters, must contain the productions both <f the sea and land ; 
those of the land, however, naturally predominating. The beds 
of coal are usually considered to have been formed by the accu- 
mulation of large quantities of vegetable matter, drifted into the 
estuary from the land, and deposited upon a previously formed 
surface of sand, clay, and mud, indurated afterwards into stone 
by pressure, and by a chemical action among the partides, in- 
duced by that enormous pressure; the vegetable matter bang 
converted into coal by the combined chemical acdon of water 



Digitized by VjOOQ IC 



in tJie Canml Coal ofFifeMre. 813 

and that same oompresMDg force. The numerous alternations 
observed in the coal-measures, and the frequent intercalation of 
beds of limestone abounding in marine remiuns, indicate not only 
frequent changes in the nature of the materials brought ivom 
the land, but the predominance of sea over fresh water for long 
periods, over the areas occupied by the accumulations of trans- 
ported detritus, and repeated submergence and re-elevation of 
the bed of the estuary. 

Now, after an examination of the spot and the specimens, and 
after a careful perusal of Dr Hibbert^s memoir, I cannot find 
any thing in the limestone of Burdiehouse adverse to the theory 
of its having been so deposited in an estuary ; but, on the con- 
trary, the evidence appears to me strongly to favour that hypothe- 
sis, and to be hostile to the idea of its being a lacustrine deposit 

Dr Hibbert himself, in speaking of the great coal-formations 
of the Scottish Lowlands generally (p. 258), while he makes an 
exception in regard to this particular bed of limestone, admits, 
** that even large tracts of dry land might have subsisted, and 
have been invaded by arms of the sea or estuaries ;'^ and, in an- 
other place, in the summary of the evidence he adduces in fa^ 
vour of his theory of a lacustrine deposit, he says (p. S66), ** the 
calcareous deposite must have taken place in a depression dr ba- 
sin, perfectly surrounded with a dense v^;etation, which has 
been washed into inland waters. But this circumstance, he goes 
on to say, *^ would of itself prove little, as we may easily sup- 
pose that an estuary or arm of the sea might have stretched 
through a tract where a dense vegeution has prevailed."" In 
his account of what he considers an analogous formation in Lin- 
lithgowshire, Dr Hibbert says (p. 255), ** Near Bathgate, a 
limestone of marine origin may, at its junction with a fluviatile 
bed, be found to actually graduate into a fresh-water deposit."" 
Now, this is exactly such a kind of formation as one might ex- 
pect would take place in an estuary, where any of the beds 
might partake, in some degree, of a fresh-water character. 

The evidence which Dr Hibbert ccmsiders as conclusive in 
favour of this limestone being of lacustrine origin is, (p. S64), 

1« The absence of all moUusca and conchifera, of acknow- 
ledged marine origin. 
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^. In connection with the absence of marine sbells, tbe prcK 
fusion of terrestrial plants. 

8« The presence of the remains of fishes that inhabited fresh 
water, but which Dr Hibbert admits to be an ambiguous crite- 
rion, (p. 871). 

4? The abundance of the shells of entomostraca, scattered 
through the limestone. 

Let us now examine the wdght of that evidence ; and first, as 
to the absence of marine shells. 

In the immediate vicinity of Burdiehouse, there is a limestone 
abounding in marine remains, which Dr Hibbert describes, and 
which occurs in nearly conformable stratification with the other 
coal-measures, and with the soiled lacustrine limestone. The 
mere inspection of the diagram given by Dr Hibbert to shew 
the relative position of the two beds €t limestone would lead us 
to conclude that they were depoated in the same waters, and 
bdong to one series ; and we know that nothing is more com- 
mon than to find, in a series of strata, some beds of limestone 
containing organic remains, and others in which not a trace of 
an organized body can be discovered. Near Lulwortfa, in Dor- 
setshire, wha*e the t^urbeck beds are largely devebped, and 
which abound in organic remains, there are compact varieties of 
Purbeck stone, which are devoid of shells, and which attain a 
thickness of from 60 to 100 feet.* Many of the beds of the 
lias and oolite series of limestones, and which alternate with 
shales and sandstones, are almost wholly made up of organic 
remains, while others of the same series are wholly destitute of 
them* The same thing has been observed in the carboniferous 
limestone (A Wales, of the north of France, and of Belgium. 
Marine dhdU may not, as yet, have been discovered in the lime- 
stone under consideration, but marine organic remains are abun- 
dant in it, as I shall presently shew. But even beds contain- 
ing exclusively fresh-water shells, in the opinion of geologists of 
great authority, do not a£brd conclusive evidence of a lacustrine 
deposit. In the memoir of Professor Buckland and M. De La 
Beche, on the Creology of the Neighbourhood of Weymouth,+ 
the authors observe, ** One of the most important points in the 

• GeoL Trans. 2d ser. vol iv. p. 12. t Ibid. 
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geological history of the Purbeck series, is the occurrence of a 
bed of oyster-shells, called the cinder-bed,"' often many feet in 
thickness, and almost wholly composed of dark-coloured small 
oyster-shells in the midst of a series of strata, some of which 
contain exclusively shells of fresh-water formation, and others an 
admixture of fresh-water shells with those which are marine; 
and although we cannot infer from it the return of the sea for 
any long period in the middle of the Purbeck formation, yet it 
shews that the district it occupies could not have been a lake of 
pure fredi water, but was probably an estuary at the time when 
these oysters occuped its bottom, and were accumulated to the 
thickness of many feet over a distance of many miles.^ The 
same authors add a note descriptive of the Lake Menzal^ at the 
mouth of the Nile, whidi, tliey remark, ^' is highly illustrative of 
the mode in which living animals, of a mixed character, are as- 
sociated together near the confluence of great rivers with the sea.^ 
%%, As to the plants. All the species of plants which have 
been found in this limestone have been met with in the shales 
and sandstones of other coal-fields, either of this country at of 
the Continent. The Sphenoj^eris qffinis which, as Dr Hibbert 
states, occurs in greatest abundance in the limestone, is com- 
mon in the roof of the Bensham coal-main in Jarrow oolli^, 
near Newcastle;* and the Lepidostrobus variabilis, of which a spe- 
cimen from the limestone is figured by Dr Hibbert, associated 
with a fish of the genus Palaeoniscus, which I shall afterwards 
shew must have lived in the sea, is also met with in Jarrow coU 
liery.-|- But these plants are not confined to the coal-measures ; 
but are met with throughout the whole carbom'ferous series, 
from the old red to the new red sandstone. M. Eiie de Beau- 
mount describes the graywacke rocks, at the extremity of the 
Vosges Mountains in Alsace, and of the Bocage in the depart- 
ment of Calvados, a part of ancient Normandy, as containing 
vegetable impressions scarcely difiering from those found in the 
ooal-formations.{ They are by no means uncommon in the car- 
boniferous limestone ; and I have seen in the collection of Pro- 
fessor Jameson, specimens collected by him near Pettycur in 
Fifeshire, of a coarse limestone belonging to the coal-measures 

* Fossil Flora of Great Britain, plate 45. f Ibid, plates 10 and 11. 

t Phil Mag. and An. vol x. p. 247* 
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eontaining the same class of plants, * It is dear, therefore^ 
that the mere existence of terrestrial plants does not prove a la- 
custrine depoat. 

idhfi As to the remains of fish. These are the Megalichthys, 
Pygopterus, Amblypterus, and Eurynotus, and are supposed to 
have approached the cestradon of modem times. 

Dr Hibbert considers the M^alichthys as a fredi-water fish, 
in one part of his memoir, for, in describing the drcumstances 
under which he conceiiFes the coal deposits of Scotland to have 
taken {dace, he says, *^ During such a cooditioa of the globe, 
the calcareous deposit of Burdiehouse was formed, new races 
of fish inhabiting ^e^A waters were created, emd cmong Aem 
the Megdlickihy$7''-^lf. 858. And, in another place, he says, 
" As the remains of the M^;alichthys are found in bituminous 
shale, and even in coal itself, it is evident that the animal must 
have frequented shallows and wet marshes.^**— P. 96S. He points 
out the analogy, observed by M. Agassiz, between the Mega- 
lichthys and the recent Lepidosteus ; speaks (p. 907) of the Le- 
pidosteus Spatula as being *< a living type of the Megalichthys ; 
and states (p. 218) that the Lepidosteus dwells among the UJces 
and rivers of the most thermal regions of America. In q3eak- 
ing of the aerolites, however, he makes use of some exfwes- 
sions which would seem to indicate a different view, viz. that 
this great fish must only have been an occasional visiter of fresh 
water. He says, <^ In proportion as ooprolites increase in size, 
we find that they contain the scales of fish, shewing that the 
larger fish,^to which these foscal remains are refored, must have 
frequented the ancient river or lake, indicated by the limestoDe 
c^ Burdiehouse, in quest of their prey."^ Now, this is obvious- 
ly quite inconsistent with the idea da. ^^ pure lacustrine forma- 
tion,^ for when he speaks of large fish frequenting the andent 
river or lake in quest of their prey, he obviously means that 
they were not regular inhabitants of the river or lake; and as 
we must presume that they came from the sea, and must have 
swam into the lake, it must therefore have communicated with 
the sea. But there is a passage in Dr Hibbert's memdr which 

* For an account of Professor Jameson^s discoveries In this localitj, see 
Proceedings of Wemerian Natural History Society, in Edinburgh Phfloao- 
phical Journal, January 1836. 
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I am quite at a IO0B to reeoocile, cither witbliis statement that 
the Megalicbthys was a fresb-water fish, or with his theory of a 
<< pure kMsustrine deposit.^ He says, p. 271, ^^ As for the re- 
mains of Cestradentes {andperhaps qfihe MegMchihjfs)^ which 
appear in more than one description of carboniferous limestone, 
they point to estuaries, no less than to fresh-water lakes, as hav- 
log been, in primeval times, frequented by large animals in quest 
of prey.*" 

. M. Agassiz, in his memoir on the Gedog^l Distribution of 
Fossil Fishes, read before the Gedogical Society on November 
18S4, states that ^^ he cannot, on iohthyological data, decide on 
the fresh-water or marine origin of the fish of the andent 
groups.^ There is, therefore, no evidence aflPorded by the re- 
mains themselves, either of the marine or the fresh-water ha- 
bits of the M^alichthys ; but we may infer that M. Agassiz in- 
clines to ^he opinion of its having been a sea fish, from what he 
says in his <^ Rapport sur les Poisions FosaUes dkouverU en 
Jngleierre.'^ In speaking (p. 28) of the Mq;alichthys Hibberti 
of Burdiehouse, he says, *^ Ces fossiles proviennent d''un p<HSSon 
d^une famille qui ne comprend que deux genres dans la creation 
actuelle ; dont les repr^ntants peuplaient surtout les mers qui 
recouvraient la terre, avant la deposition des terrains crdtac^ ; 
famille que j^ai app^l^ celle des sauroides.^ Dr Hibbert quotes 
Cloquet^s article in the Diet, des Sc. Nat.^ when he describes the 
Lepidosteus as an inhabitant of the lakes of South America. 
But Cloquet is then speaking only of the two spedes, L. Gavial 
and L. Spatula. In describing the other spedes, the L. Robcdo, 
he says, ^^ on peche ce poisson dans la mer qui arrose le Chili — 
les insulaires de PArchipel de Chiloe font secher k la fum^ une 
grande quaDtit^ de ces robolos, et en font un commerce ^teodu.^ 
Dr Hibbert ought, therefore, to have shewn that the megalicb- 
thys has a closer affinity to the fresh-water than to the marine 
ijpecies of lepidosteus, before any condusive argument can be 
drawn from the resemblance. 

Thus it is evident, that the remains of the m^;alichthys af- 
ford no evidence whatever of a lacustrine deposit, while their 
occurrence in the regular coal-beds at Halbe^ith, and in those of 
Stoneyhill near Musselburgh, the ndghbourhood of Glasgow, 
and other places, tend to prove a similarity of formation be. 
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tweeD the supposed freedb-water limestone and tbe other coal- 



The othar saaroid fish, renuuns of which ha^e been foand at 
Burdiehouse, is the Pygopterus. Now, most of the specimeiia 
of this genus of fidi which have hitherto been met with, have 
been derived from strata abounding in marine fesnls, yui. the 
Zechitein of Mansfield and oth^ places in Grermany, and the 
magnesian limestone of the county of Durham ; they have also 
been found in the coal formation at Saarbrock;* and M. 
Agassiz has recognised, in the above mentioned limestone iA the 
ooal-measuies at Pettycur, a new qpedes which he has named 
P. Jamesoni. 

<' The fid],'' says Dr Hibbert, '< whieb the limestone en- 
tombs in far the greatest number, is an individual whidi I had 
little difficulty in referring to the genus Palseontscus.'^ — ^P. 190. 
Now the genus Palsoniseus is found abundantly in the Zeoh- 
stein of Mansfdd, and in the equivalent of that rock in Eng- 
land, the magnesian limestone at East Thickly in the county 
of Durfaam.f In this last locality the remains of this fidi are 
associated with v^^etaUe impressions whidi Professor Sedg- 
wick refers to the fern tribe,^ and with an impure coal. They 
have been met with, besides, in diffierait coal4brmations in 
England, France Germany, and the United States ; and three 
q>edes have been recognised in the limestone of Pettycur, one 
of which, P. Robisoni, is identical with that which is found in 
such abundance at Burdiehouse. 

Of the five species of Ambljrpterus described by Agassii, 
four are from the regular coal deposits of Saarbriick and that 
neighbourhood, the other bang from Bnunl, but in what for- 
mation it is not mentioned. 

The Eurynotus is said by Dr Hibbert, p. 19S, to resemble 
the Platysomus. M. Agassiz describes five different species c^ 
the Platysomus^ and of these, two were obtained from th^ 
Zechstein, and three from the magnesian limestone. He has 
found a species of Eurynotus in the limestone of Pettycur. 

It appears, therefore^ that the fish found in the limestone un- 
der consideration, in place of being an ^* ambiguous criterion,^ 

* AgaMiZy Poissonfl Fotsiles. t Ibid 

% GeoL Trani . 9d ser. yoL iii. 
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dearly indicate that the bed in which they are found must have 
been deposited in salt or ait least brackish water, and not in a 
fresh-water lake* 

Apparently the strongest argument, which Dr Hibbert has 
brought forward, in favour of his theory^ is the great abund- 
ance of the diells of micro6C(^ animals, eniomottraca^ which 
are scattered through the substance of the limestone ; and which 
he considers to belong to the fresh-water genus CypriSb Now* 
supposing him to be correct in this, it is by no means a conclu- 
sive proof of a lacustrine deposit ; for the ammals may have 
lived in marshes or stagnant waters, such as are common near 
the mouths of great rivers, and have been washed into the estu^ 
ary during floods. But it is not at all clear that these shells 
are really fresh-water. The nmilarity between the shells of 
the Cypris and those of the Cy therina of Lamarck was long ago 
pointed out by MuUer. This is a marine genus of entomos- 
traca ; and Miiller, in describii^ it» says, ^^ Species varus in 
Fucis et Confervis marines degunt^ in flustris, prsesertim in 
lineata, delitere amant ;^* and Lamarck says that they inhabit 
the seas of the northern Iatitudes.f I am informed by Mr 
Lyell that Mr Lonsdale has recently discovered abundance 
of those microscopic shells in chalk, mingled with marine 
zoophytes and testacea ; and he adds, that if they had been met 
with in the fresh- water deposits of the Wealden, they would un- 
doubtedly have been called Cypris. 

Dr Hibbert observes (p. 2S6.)> that, ^* in the diffusion of the 
vegetable and animal remains through the limestone, little or no 
order is preserved. Vegetable and animal remains are not con- 
fined to particular seams of the rock, but may occur in any 
part of it. Nor are they confined to the limestone itself, since 
they have been found in argillaceous and bituminous shale both 
above and below the bed.*^ Now this is surely very unlike that 
tranquil deposition which we find so generally cbarecterisUc of 
lacustrine formations ; but it is very like that more disturbed 
state which we might expect to find in the waters of an estuary, 
agitated by the continued flow of a river, and by the motions of 
the tides. 

* Otho. Frid. MUUer^ Entomostraca, Lipsite, 1785, 4to, p. 64. 

t Lamarck^ Animaux sans Yertebres, v. 185. 

6 
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Upon a review, therefore, of the whole eyidenoe, it appears 
to me, that there is nothing to warrant us in considering the 
limestone at Burdiehouse as a pure lacustrine formation ; that 
the series of coal-measures there are differaat in geological 
characters from othe( series of carboniferous deposits ; or that 
the limestone bed in question was formed under ocHiditicxis dif- 
ferent from those of the shales, sandstones, ironstone, and seams 
of odal with which it is associated. 

In thus freely expressing my doubts o( the soundness of the 
conclusions to which Dr HU>bert has arrived, I trust that I 
have not exceeded the limits of fair scientific criticism ; and I 
fiutber hope, that nothing which I have said can be construed 
as inconsistent widi a just admiration of the industry and zeal 
displayed by him in these researches, or with the respect that is 
due to him, for his many valuable contributions to sdence and 
literature.* 



Remarks on the Dublin and Kingstown Railway^ intended as a 
SuppUmefit to ajbrmer Paper on the Liverpool and Man- 
chester Railwayy in the \Sih Volume (^f tfiis Jovmal^ 18S5. 
By David Stevenson, Esq. CiviUEngineer, Edinburgli,"f- 
With a Plate. 

Since my paper on the Liverpool and Manchester Railway 
was laid before this Society, in the month of February last, I 
have, in the course of my professional pursuits, visited most of 
the public railways of the United Kingdom, and, in connection 
with this subject, I also paid a viat to some of the great iron- 
works in Wales. 

The application of tram-roads and wooden railways to the 

* Since this paper was read, I have seen the fifth livraison of the work of 
M. Agassiz, ^ Sur les Poissons FossUes,*" in which particular mention is made 
of the researches of Dr Hibhert at Burdiehouse. I have not found anj ob- 
servation of M. Agassiz at variance with the opinions I have ventured to ex- 
press, and I observe, that, in speaking of the Sauroides, he qiedallj calls the 
attention of his readers to his opinion, that thej do not form a badly inter, 
mediate between ordinary fishes and reptiles, adding, <' £n efFet, mes Sau- 
roides sont de vrais poissons ; ce sont les premiers poissons voraces qui aient 
y4cu dam Um men d*autrefois.** 
9ih March 1836. 

f Read before the Society of ArU for Scotland, 9th March 1836. 
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conveyance of coal and other mineral products, was introduced 
in the neighbourhood of Newcastle so long ago as the sixteenth 
century ; and this species of road, although it possesses many 
disadvantages, is still in use in some of the old mining districts, 
both of England and Scotand. 

At Colebrookdale Iron-Works in Shropshire, Mr Reynolds, 
the proprietor of these works, in the year 1767, first substituted 
the metalh'c plate railway for the wooden road, a most import- 
ant era in the history of what haa appropriately been termed the 
*^ British Roadway.^ Emboldened by the success which at- 
tended the introduction of the cast-iron railway, it was the same 
person who, in the year 1777, erected over the river Severn the 
first cast-iron bridge constructed in this country. 

A great improvement was undoubtedly effected in the con- 
struction of railways, by the introduction of the cast-iron rail. 
However, from the brittle nature of that material, it was soon 
found to be very unfit for giving support to the great weights 
which pass along n^ilways. Accordingly, in the year 1811, a 
malleable iron railway was constructed at Lord Carlisle's coal- 
works in Cumberland, which forms another important era in the 
history of the railway, and this system was first publicly noticed 
in my father'*s Report of the Edinburgh Railway in the year 1819. 
Malleable iron has been more or less used since that date, and 
is now universally employed with the greatest success in the 
construcuon of railways. Indeed, it must be obvious, that the 
speed at which we now travel, and the liability of cast-iron rails 
to break, render them quite inapplicable to the improved state of 
nulway conveyance. 

Merthyr Tidvil in Glamorganshire, which I visited on my 
way from Holyhead to Plymouth, is by far the greatest iron 
district in the kingdom. Here I found the extensive works of 
Mr Guest, Mr Crasbey, and others, directing their whole re- 
sources to the manufacture of malleable iron rails tor almost all 
parts of the world. What a striking change in the arts pre. 
sents itself to our observation, when we consider that it is no 
more than thirty-five or forty years since the attention of the 
engineer was wholly engrossed in the formation of canals ; and 
Europe and America were without an iron railway excepting 
that of Colebrookdale in Shropshire. 
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Before describing the Dublin and Kingstown nulway, it wiU 
be proper to notice the harbour of Kingstown, between which 
and the City of Dublin this nulway forms a connection. Through 
the kindness of Mr Thomas, engineer for the harbour works at 
Kingstown, I lately made a visit to that place. The navig»^ 
Uon of the River Lifiey to Dublin, is only practicable for 
vessels of large burden in certain states of the tide, and even 
then is tedious and uncertain, a circumstance which forms a 
great bar to the commercial prosperity of Dublin, and rend^v 
its quays unsuitable as a post packet station. These considera- 
tions, together with the want of an asylum harbour for the ship- 
jnng of St Greorge^s Channel, induced Government to establish a 
harbour at Kingstown, upon a scale suitable as a rendezvous for 
His Majesty*s ships of war. This magnificent work, which is 
now drawing to a close, was originally designed by the late emi- 
nent Mr Rennie. It has been in operation for eighteen years, 
and is expected to cost, when completed, about one million Ster- 
ling. The harbour is formed by the projection of two great 
breakwaters into the sea, enclosing a space of no less than 250 
acres, with a depth of 4 fathoms at low-water at its entrance. 

During my stay at Kingstown, I had the honour of an intro- 
duction from Colonel Burgoyne, of the Board of Public Works 
in Ireland, to Mr Vignoles, the eminent engineer for the Dublin 
and Kingstown Railway, which aflbrded me ample opportunity 
of examining that work, and as it possesses several peculiarities in 
its details, and as some improvements have lately been introdu* 
ced there, I shall endeavour to notice its principal features to 
the Society. The Kingstown Rmlway is 5^ miles in length. 
For the first mile out of Dublin, it is carried on an embank- 
ment, supported between two retaining walls of masonry, and 
thus elevated, it passes over several streets in the suburbs of the 
city on elliptical arches of about 30 feet span, and 7 feet rise. To 
the extent of about S| miles before reaching Kingstown, the 
railway is carried along the margin of Dublin Bay, on anodier 
embankment, which, on the side exposed to the wash of the 
waves, is defended by a rough talus wall or bulwark of granite 
masonry. 

The erection of these extensive sea-walls and embankments, 
together with compensation for damages done to some valuable 
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estates, through which the railway passes, rendered this, line 
very expensive; the cost b^g about L. 40,000 per mile, or up- 
wards of L. 6000 per mile more than the Liverpool and Man- 
chester Railway. The several works on the line are executed 
with great taste, and the whole is lighted with gas from end to 
end, and is provided with a very eflBdeot police establishment 

The lines of draught or gradients (a term for which, it is be- 
lieved, the profession is indebted to Mr Vignoles) are very easy, 
the greatest rise being at the rate of one in 400. This rise on 
the line was judidously introduced for about one mile and a 
half at the Dublin end, in order, as before noticed, to raise the rail- 
way over several of the approaches to the city. Its greatest curve 
or turn, which occurs near Kingstown, has a radius of half a mile. 

Perhaps the most peculiar feature in this railway, is the cir^ 
cumstance of its being devoted exclusively to the conveyance of 
passengers and their luggage. The trains of carriages start 
every half-hour, and the fares vary from 6d. to 8d., and Is., ac- 
cording to the class or description of vehicle travelled in. It is 
truly astonishing, that, for passengers alone, the receipts on this 
railway, of only 5} miles in length, for the year 1885, were no 
less than L. 81,066 : 8: 6, and no fewer than one million nxty- 
eight thousand and eighteen passengers were conveyed upon it* 
The time occupied in making the journey is generally about 17 
minutes, or at the rate of 1 9g miles per hour, including stoppages. 

This railway, like the Liverpool and Manchester, and most 
other roads on which there is much traffic, consists of two dis- 
tinct ways or roads, but the space between them, instead of be- 
ing 4 feet 8i inches, as is generally the case, is 8 feet, which, 
however, renders the middle of the road unavailable for running 
waggons during the progress of the work, or in the event of any 
accident happening to the outer rails. 

The joinings of the rails occur at every fifteen feet, and are 
made to rest on what are called ihrough-going blocks of gra- 
nite, or, in other words, instead of each rail resting on an in- 
sulated stone of the usual dimensions of two feet square, one large 
block of six feet in length, two feet in breadth, and one foot 
in thickness, is made to support both of the rails, and in that 
way to form a connection between them, as shewn in Plate IV. 
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Fig. 1. On examining these blocks, I fiMind many of tbem 
split, caused no doubt by undue pressure, arinng from the dif- 
ficulty of procuring a solid bed for so large a stone. Mr Vig- 
noles, it is believed, has recommended thar removal, and the 
substitution of the common insulated block. The object in 
ad(q)ting this sort of block was to form a road as perfectly rigid 
or inflexible as possible. It is also useful in preventing the raUs 
from being separated, which^ especially on sharp curves, is apt 
to take place. This connection between the rails on the New- 
castle and Carlisle Railway is formed by means of a bar of malle- 
able iron, with a cheek formed at both ends as a seat for the 
nuls, while the bar itself rests on the stone blocks, as shewn in 
Plate IV. Fig. S. In this way, the objections arising from the 
expense of procuring large blocks of stone, and their liability to 
break, are obviated. On the Dublin and Kingstown Railway, they 
are much troubled by the tendency whidi the chairs have to shake 
loose from the granite bkxsks; to counteract whidi, the use of 
JiU^ woodf lead and copper, has been applied as a bedding for 
the chair, but with little efiect. The raiU of the Liverpool and 
Manchester line are more easily kept in repur ; here, freestone 
bloeks, measurii^ two feet square, are used for supporting the 
rails, but the mode of fixing these to the chairs is more umple 
than in the Dublin and Kingstown Railway. The method, how- 
ever, of fixing the chairs to the blocks is the same in both cases. 
The di£Bculty experienced in keeping the Dublin and Kingstown 
Railway in repair may arise in a great me^ure from the rigi- 
dity of the rails, produced by the unyielding nature of the gra- 
nite Uocks. Between Liverpool and Manchester, the part of 
the road r^uiring least repair is that over Chatt Moss, where 
the railway may be said to float on the surface of the bog. 
The motion of the trains in passing over this part of the line 
is also sensibly retarded. The weight of the train causes a de- 
pression or hollow in the road, which ofiers the same resistance 
as a gentle inclined plane, to the progress of the engine. This 
is a good practical (Htx>f that a flexible railway offers more resist- 
ance to the motion of a carriage passing along its surface than 
one which is in a more rigid state, while it possesses the advan- 
tage of being much more easily kept in good repair. 

When the curves on this line of railway are of small radius. 
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the external rail is raised a little above the level of the iDtemal 
one, as shewn in an exaggerated scale in Plate IV. Fig 8. On 
the curve of half a mile radius at Kingstown the difference of 
level between the two rails is one inch. This is certainly good 
in theory, and may serve to check the centrifugal force, which 
in a body moving rapidly round a curve of so small radius must 
be considerable. The raising of the external rail on curves b 
not pecuh'ar to the Dublin and Kingstown Railway, and has 
been introduced with good effect on different works. The trains 
run round the curve of one half mile in radius, at the rate of 
twenty miles an hour, and no accid^t has ever happened. On 
the Liverpool and Manchester Railway the curves are not so 
sharp as to render this precaution at all necessary. 

A great improvooient has been effected in the working of the 
carriages at the Dublin and Kingstown Railway, by the applica- 
tion of spiral springs to the Atf^f^apparatus of the carriages, 
for softening their collision ; as suggested by Mr Bergin of the 
Railway Company. These spual springs are about three feet 
in length, and consist of an ingenious combination of shorter 
springs, varying in strength. By this means, when a carriage 
strikes gently on any obstruction, the weaker part of this com- 
bined spring is alone affected,*— and when the collision is tnore 
violent, the stronger parts are brought into action. This ar- 
rmgement has rendered the shocks formerly felt in starting and 
stopping the carriages mul^n more gentle, and is certainly a 
valuable and highly useful application of the ^iral spring. 

The locomotive engines used on the Dublin and Kingstown 
Railway were made in England. Several of them have verti^ 
cal cylinders, which both here and at Uverpool have not been 
found to act so well as those in which the cylinders are hori- 
zontal. One engine'on the Kingstown line has been constructed 
to carry its own fuel and water, and thereby dispenses with the 
use of a tender. This engine, with its apparatus, weighs about 
twdve tons, and I believe acts very well. 

I beg in conclusion to remark, that, with the exception of the 
peculiarities now mentioned, the observations which I formeriy 
made to the Society, on the details of the Liverpool and Man- 
chester Railway, are generally applicable to the railway between 
Dublin and Kingstown. 

VOL. XX. NO. XL.— A?RIL 1836. Y 
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Sif^le Meeting Microscope. By Alexahoka Guthris* Esq. 
Commuuicated through J. Robisok, Eaq. Sec. R. S. £. 

The auperiority of ttagk r^tction, in adapUbg H to the re< 
fleeting teWaoope, for the reception of much greater odignifyiag 
powers, and for its aflBNrding a greater degree of additional Ug^ 
and distinctness, has been justly appreciated ; but, while every 
other plan of the reflecting telescope has been metaaiorpboeed 
into the reflecting microscope, that plan alone, which is the best 
adapted and the most simple, has been allowed to escape. 

Let ABCD, Fig. 1, Plate IIL, r^resent a tube fumisfaed 
with a field-glass f», an eyeglass f^ and an eye4iolep at the one 
end ; and on the other a ring Am Dd sokkned, with its axis co» 
inddent with that of the tube. This ring is seen in sectioi^ in 
fig. 1 ; but fig. S. is a ground plan of it £F, a drculat plate 
of the same dimenaons as the ring, and attached to it by three 
equal and equi-distant columns, with its plane parsUel to that 
of the ring ; £a represents one of these columns, but the whole 
three are seen in Fig. 2. Let GH (Fig. 1.) represent a ooncaye 
speculnm, set on the circular plate £F, with its axis ooincidetit 
with that of the tube. 

The rays of light from an object plac^ in the fo^us of pBni^ 
lei rays, wilU after reflection, pass* on parallel to one another ; 
but, if the object be removed back ftom the speculum to a ceiv 
tain point O, the rays after reflection wUl oonveige^ and form 
a magnified imi^.of the oh^ect at I, which dm be viewed to ad- 
vantage from the eye-hole j> by tbe eye-glass i». 

In order to place the object in the axis of the speculum, wmd 
to ac^ust the focus, let ab (Fig. &) representa segment of a drde, 
of the same dimensions as the ring (Fig 8«), having a hole a i« 
the one end, of sufficient capacity to run freely on one of tbe 
columns ; and a hole b in the other end, with a female screw in 
it, and having a small spring d attached to it by riv^s afc the 
one end of the spring ; and let ajf r^presimt the instnuDefH am 
which the olgect is fixed« which can be slipped in bebw the 
spring in any pontion. Let e/(Fig. 4.) represent the teme seg- 
ment in perspective, the female acre w^* receiving the spindle a 6, 
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having a part of it screwed, and having a mill^^nut e upon it 
I^et the pivots a A of the spindle be transferred to the holes a b 
Fig. 2, with one of the columns passing through the hole « of the 
segment, and the instrument is completed. 

To use the microscope, let the instrument be placed on the 
instrument xy^ and let that instrument be so placed that the ob^ 
ject shall be in the axis of the speculum, or, which is the same 
thing, that its image be in the field of view ; and let the spindle 
be turned in any way necessary for the perfect adjustment of 
the focus, by the friction of the finger upon the milled-nut of 
the spindle, which thus causes the object traverse in the axis 
of the speculum, and the focus is thus adjusted with the utmost 
precision. 

Instead of having the tube ABCD, Fig. 1, all in one piece, 
the instrument is much improved by having it in sections to 
draw out of one another, as shewn in the figure. It thus gives 
difitn^ent degrees of magnifying power by the same eye.glass, in 
proportion to the length to which it is drawn out. And when 
it is shut up, the tubes, by covering the speculum, render the 
instrument quite portable. 

The magnitude of the image, compared to that of the object, 
is in the proportion of thor respective distances from the specu- 
lum ; therefore, by dividing the distance IH, Fig. 1, by the dis- 
tance OH, and multipljring the quotient by die magnifying 
powdr of the eye-glass, * the magnifying power of the instru- 
inent is obtained. 



Notice tf $ome minute Calculi found in the Urinary Bladder 
of an Ox. By John Davy, M. D. F. R. S., Assistant-In- 
spector of Army Hospitals, &c. Communicated by the 
Author. 

The calculi of which I propose to give a short account, were 
presented lately to the Museum of the Medical Department of 
the Army by Dr Williams, Surgeon of the 68th Regiment. 

* The magnifying power of the eje-glass is found bj dividing eight inches 
(the distance of the object from the eje in perfect vision), by the focal dis- 
tance in inches of the eyeglass. 

Y 2 
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He informed me, that he bad procuced tbem from a butcher^ bj 
whom they had been found in the urinary bladder of a healthy 
ox, killed for the market at Portsmouth. 

They were about fifty in number. The largest was little 
iaiger than a grape seed ; it weighed Aths of a grain ; — the 
smallest were exceedingly minute, less in sixe than the finest 
mustard seed, and weighed less than ^ J^th of a grain. They 
were all of a pearly lustre ; externally of a yellowish-brown hue ; 
internally of a silvery white. The smallest were spherical ; the 
forms of the larger were less regular, they were impNsrfiect 
spheres. Their structure was concentric lamellar. 

Before the blowpipe, they decrepitated with explosive vicdence. 
When heated, confined between folds of platina-foil, so that their 
minute fragments could be collected, they (the fragments) were 
found to be portions <^ very fine laminse, whidi blackened when 
farther heated, and ultimately became perfectly white. When 
heated in a glass tube, water was collected ; to the rapid conver- 
sion of which into steam probably the violent decrepitation was 
«owing, at least in part. I say in part, because on one occatton 
two or three of their calculi decrepitated, at a comparatively 
low temperature, when placed before a fire in a small glass jar, 
covered with tin-foil and varnished, (for the purpose of rapidly 
drying the varnish, preparatory to placing it on the shelf in the 
Af useum),<-^ving the idea, that electricity might be ooncom- 
ed in the phenomenon. 

The ash obtained from them, after the actum of the Uow- 
pipe, was bulky ; it eflervesced powerfully in dilute muriatic acid, 
and was entirely dissolved. The solution was not distinctly ren- 
dered turbid by aqua ammonias it was copiously predptated 
by the sesquicarbonate of ammonia. 

The calculi, before incineration, effervesced more slowly in the 
same acid ; and, when the effervescence had ceased, they had lost 
their opacity ; the undissolved residue, unaltered in form, was 
transparent animal matter. 

From the results of these experiments, it would appear that 
the principal ingredients of these calculi are carbonate of lime and 
animal matter, the fbrmer gready preponderating. As the few 
trials to which I considered it right to limit myself were made 
on some of the smaller concretions, I did not attempt to ascer- 
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tain either the exact proportions of their constituent parts, or 
the predse nature of the animal matter ; probably it was al- 
bumen. 

The resemblance of these calculi to pearls (the calculi of the 
oyster) is very striking ; and their composition being so very 
similar, gives them an additional interest; they might indeed 
without impropriety be called pearls. 

Fort Pitt, Cbatuaji, \at Monk 1836. 



Of* the Cause of the Temperature of Hot and Thermal Springs ; 
and on the bearings of this suhjecty as connected with the ge- 
neral question regarding the Internal Temperalure of the 
Earth, By Professor Gustav Bischof of Bonn. Commu- 
nicated by the Author. * 

Part First. — What Thermomeirical Circumstanees on the Swfaee 
ofihe Earth lead us to assume that an Increase of Teny^erature 
towards the Centre oftfk Earth must take place 9 

Wk are indebted to Alexander Von Humboldt f for an in- 
genious inquiry into the principal causes of differences of tempe^ 
rature in the earth. In one of the following chapters we shall 
endeavour to ascertain to what depth the influence of the exter- 
nal temperature which occasions those differences continues to be 
felt. Beyond that boundary other circumstances of tempera- 
ture present themselves, which are no longer ccnanected with the 
geographical and physical climates ; and at certain depths, which, 
however, are not the same in all parts of the earth, we find the 
same degree of temperature beneath the perpetual ice and snow 
of the polar regions, as under the torrid zone. That thermo-. 

* The ^ Sodet^ HoUandaiiie dea Sciences** at Haarlem, offered a prize for 
an Esaaj on the Temperature of the Interior of the £arth and of Springs, 
which was gained bj Professor Bischo£ The meradr now given to the public 
through this Journal, presents, in an altered and improved form, an account 
of the experim^its, observations, and reasonings, which obtained from the 
Haarlem Society the high honour just mentioned. 

I have, sajs Professor Bischof to express my grateful sense of the assist- 
ance rendered bj mj talented joung friend Mr Alexander Momaj, in the 
translation and revision of this essay* 

t Poggendorff's Annalen, voL xi. p. I. and fol. 
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metric^ ph^notnena in the interior of the earth are totally inde^ 
pendent of all external circumstanoes, proves itaelf not odiy in 
the earth^s crust, but also in the depths of the sea and of lakes^ 
where a temperature prevails whidi is equally udrnftuenoed bj 
them. Quantides of water springing out of Ae eardi at dmost 
every point, shew themsdvee equally independent of the inflvh. 
ence of the external temperature, or at most but dightly modi- 
fied by it The object of this part of the present memoir will be 
an investigation into these phenomena, and into the circumstances 
more immediately c o nnec t ed with them, which may indirectly 
lead us to the conclusion, that there exists in the interior of the 
earth a temperature which increases progresavely with the depth. 

Chap. I.^ — On Ae CircumHemees under tekiek Warm Springi are 
found en Ae Surfoee of the JBartky and on AHr frequency (foe- 



If we were obliged to confine -ourselves to those commonly 
called warm or hot springs, it would be presumptuous to con- 
clude from their temperature that of the interior of the earth in 
general) as they dre comparatively of rare occurrence ; but if we 
be allowed to consider every spring as warm or thermal, whose 
temperature exceeds, by however little, the mean temperature of 
the place at wbidi it rises, we shall find that thermal springs are 
Ikr from unfrequent. 

It may be ooosidered almost as a general rule, that those 
springs which are usually termed mhneral springs exceed, more 
or less, the mean temperature of the place, and it must be re^ 
garded as an excepdon when this is not the case. 

For several years I have been obs^ving, at different seasons, 
the temperature of about twenty mineral springs in the vicinity 
of the Laacher See, and I find that even the coldest among 
them always exceed the mean temperature of the place by near- 
ly V R. (= Sl^ Fabr.) Some of them even rise to 53^875 F., 
5T.875, and 58^.885,* and At^ a constant degree of heat The 
warmest of the numerous mineral springs in the volcanic Eifel, 
is that of the baths at Bertrich, the temperature of which is 
90°A The hot springs of Aix-la-Chapelle. and Burtscheid 

• All the temperatures given in this article arc reduced to the scale (^Fah- 
renheit 
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(Boreette), atlain a much higher temperature; the warmest 
among the btter. shews 171^5» 

The Duraerout mineral springs of the Westerwidd and the 
TaiuMis Mountains^ surpass die msan temperatuie of the place 
with but few exceptions. Some, as Selters, have 60^.185 ; 
SohlangMdMidy £ms» and Wiasbaden rise even as high as 84''.875, 
181% and 14fr^i. WiOe* determined the temperature of 
thirty groups of jninand sfMrings between the Taunus and Vo- 
gelsgdburge> and ibund that they must be considered as thermals, 
with but few exceptions. The salt springs at Sooden, near 
H5cbst on the Main, and in the valley ot the Nafae, have a tem- 
perature of 74^.75 and SV'My and those of Nauham even Sff'. 
, A great number of fresh-water qprings, which rise out of the 
chalk .formation on the western declivity of the Teutoburger 
Wald and the Haar 'm Westphalia^ possess a d^ree ctf heat 
exceeding the mean temperature of the place. According to my 
pbservatioos, made in April 18S8> and repeated in May 183|i, 
pn the springs of the lifqpe, Jmxlany Pader, and Heder, on the 
fresb-wat^. springs of Oesecke^ Erwitte, &c., their temperature^ 
a^ary bom 4iTJ1B to 69^86. Those whose temperatures are near 
AT.75^ oaa alone be considered as being equal to the mean tern- 
perature xs£ the fdaoe ; the warmer ones are evidently thermal, 
and tbeir number is not small ; for example, at Paderbom, out 
of sixty of the springs whidi I observed, there are fifty whose 
^qiperatuKs are above 50^, and which must consequently be 
conridered as thermal. A warm springs lately discovered, about 
Sori^ fiset distant from the Lippe qxings, has a temperature as 
high aa 69^.85. f The temperature of the salt springs of West- 
phaKais between 52^.26 and 68^54 

The minaral spings of other parts of north- western Oermany 
in ilcesia^ Hanover, &e., for the most part also exceed the mean 
tempecature 4if the place. § The salt springs in the Prussian 

* €kognoitiicbe Beschreibuiig der G^iirgamaaBen zwIscheD dem Taunus 
und Vogdigebirgtt, Ac Mainz, 1828; p. 100, and foL 

t fiifldiof ueber die msikwttxdigBn QueUenvecWtaiaae des westlichen Ab- 
haags des Tentobuxger Waldes Im neuen Jahrbucbe der Cbemie und PhjiAk, 
▼0^ viiL p. 849. 

t ^oUmannin <<I)a8 Oebiigd in Rheinlaiid West^baleD,'* von N%^th 
voL ili p. 60. 

§ Osann^B PhysikaL M^dicin. Darstellung der bekannten Heilquellen der 
Torznglichsten Lander £uropa*8, part iL. 1832. 
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domiDioDs between the Elbe and the Rhine have temperalones 
from S^M to 62^.175, and for the most part have been found 
not to have varied during twelve years of observation. 

In the Erzgebirge, in the Riesengebuge, and in the Bohe- 
mian Mittelgebirge, the temperature of the mineral spriags also 
exceeds, in general, the mean temperature 'of the place. The 
Wiesen, or Jobsbad, near Annaberg, has a temperature of 70°.5B6; 
the Wolkensteiner Bad, 83'.75 ; Landeck, 66^.875 to SS'.SIS ; 
Warmbrunn. 95" to 99^.6 ; ToejJitz, IVM to IIT.S ; and the 
celebrated Carlsbader Sprudd, l64^75. 

Moravia also offers several examples of warm springs ; for 
instance, the sulphurous waters ci UUersdorf, which have 88^.25. 
Hot springs are very abundant in Hungary, Transylvania, 
Sclavonia, and Croatia ; the hottest of them attain 88^.26 to 
144°.5. There are a great many warm springs on the Caucasus, 
several of which almost reach the boiling point* 

In the interior of Germany, in Bavaria, and Wortemberg, 
there are comparatively few hot springs, commonly so called ; 
there are, however, many which may be considered as thermal* 
The Ludwigsbad, near Wipfeld, has 56°.75 ; the salt springs 
at Reichenhall and Kissingen, 56^.75 to69M25; the mineral 
springs at Canstadt,63°.5 to ()8°.0; the Liebenzeller Bad, 76^.825; 
and the Wildbad, 88".25 to 9T.25. The Grand Duchy of 
Baden also possesses several thermal springs, among which 
Baden-Baden, having a temperature of 128°.75 to 153''.5, is 
particularly remarkable. 

A great number of thermal springs are found in the Alps. 
In Krain, the temperature of the Toeplitza rises to 9T.818 ; 
that of the Baths of Montefalcone, near Trieste, to 100^.625. In 
Carinthia, the hottest is the Villacher Bad, having 79°.25 ; in 
Styria, the Romerbad at Tyffer, and the baths at Neuhaus, of 
43^875 to 98^.825 ; in the Archduchy of Austria, the sulphur- 
ous warm spring at Baden, of 83^75 to 99°.5 ; in Salzburg, the 
celebrated Gasteiner Wildbad, of 99°.5 to 117^5. 

In Tyrol thermal springs are numerous. According to the 
observations made, at my request, by my friend Professor En- 

* Hermann Unterauchungen der Minenlquellen am Kaukasus, &c.-*in 
the Nouveaux M^moires de la Soc Imp^riale des Naturalistes de Moscow, 
▼oi. ii. p. 887. 
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neoKM^r qd about twenty-six warm spriogSi their temperatures 
fall between 59^.25 and 72^^. Neither are they of uncommon 
occurrence in Switserland ; the hottest are St Gkrvaise, near 
Moot Blanc, 61^^75 to 9T.9SUi ; Pfaeffers, 99 .5 to- \Wf.&tS ; 
Aix-les^Bwns, (in Savoy), lir.875 to 116'.825; and Leuk, 
2TM to 1«4^JW * 

In France, from the Pjnrenees to the mountains of the Vosges, 
a great oujnber. of warm springs are to be met with. Among th6 
many sulphurous springs in the department of the East Pyre- 
nees, which are dispersed over fourteen districts, Angladaf ob-^ 
served the temperature of ibrty-two thermal springs, of which 
only three possess a temperature below TT^ twelve between 
7T.0 and 99^.5, ten between 99°i^ and 122^.0, fourteen between 
ISS'.O and 144^ J^, and three between 144^5 and 172'.62& Eveb 
the coldest among all those sulphurous . springs are sensibly 
wanner than the neighbouring fresh water springs^ which have 
only 4T.75 and 60^ cS temperature. 

In the volcanic mountains of Auvergne and the Vivarais, a 
great many thermal qprings are found. The hottest of these 
are: Moot-Dore-les-Baios, of 118^.0; St Nectaire, 6ff*.75 to 
89^.6; Vichy, 9V.6 to 118^0; and Chaudes Aigues, 190^.44 

As the oligtet here is only to point out the occurrence of 
thermal waters in the most various formations, I think it unne- 
cessary to mention further the hot springs cf other countries, 
where, however, it would be easy to diew that they are to be 
found in equal abundance. 

But it is not Nature alone that furnishes us with hot springs ; 
art can also draw them forth from the interior of the earth. Al- 
most all artesian wells possess a temperature superior to the mean 
temperature of the place* Thus the temperatures 6! forty-eight 
springs bored for in and near Vienna, were found by observa- 

* Bobert Bakewell (Philosoph. Magazine, January 1828, p* 14 to 59), 
communicates some very interesting remarks on die frequent occurrence of 
hot springs in the district of the pennine Alps. With these we maj compare 
the observations of Pallasou on the numerous hot ^rafogs of the Pyrenees. 
(M^oire pour servir i PHistoire Naturdle des Pyr6n^ 1816, p. 436.) 

f M^oires pour servir I THistoire Generale des £aux Minlrales SuU 
phureuses et des Eaux Thermales i Pail^ VeL i p. 91 and 85. 

X Biscbo^die vulcanisehen Mineralquellen DeutoclikRMis tmd Frankreicbs. 
Bonn, 1826, p. 213.- 
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tiooB Mde io November 16S0 to faU betmen IMPiMi and 6r.«,« 
wbeiwfltbetDeMlempenAiiraofVMiuiaisMfJSLf AtBriaageo 
(mean iemp. between 4T.7S and fiO^.O), qpringc of BS^SFIB were 
9iet with in the Keuper (?) fonaation at depths of 16ft and 99 
feet4 At Wiirtzburg (mean temp. f0^6T5), bo artcuan well 
was sunk SOO feet deep, the temperature of which was MM^)UL§ 
At NOmberg (niean temp, between 47^.75 and fi0U^, ipnngs 
were discovered in the Keuper at depths of 7]» Itt, and 86T 
£9et, having temperatures of MT.O, ATJUI, and SO'.iaS; «id 
othetsatlOOandSlSfeetof 5»'.d76and5«'.6.|| InWiktemberg 
agreat number of artesian wells have been sank with various sue- 
oess» all oS which have (emperatiiNs exceeding the mean temper'* 
atureof the plaoes at which they are ntuaCed.^ Tbuseight of 
these wells at Borg, near Scuttgard, in the mosdieikdk yield* 
ed> at depths of 117 and 16S feet, mineral waters of 66^.75 
to ^VMy very stron^y impregnated with caibooic Aoid gas. 
The warmest contained a greater, and the oddest a smaller^ 
proportion of gas. In another case, in the same neighbourhood^ 
« stream of water suddenly burst forth at a depth of 9B feet, with 
{jreat vioieooc^ caiMed by the explomn of the ooo^ttessed gasw 
Tlie water contained a great quantity of oarbomc acid, and bad 
a temperature of about iSF.lS. In and about Canstadt, water 
Jtroogly impregnated with carbonic acid gaa was obtained, hav- 
ing a temperature of 6ff'.4AfiL Five artesian wells, sunk at Heil- 
brow, on the Neckar^ yield water of 54^£.** The mean tem- 
perature of the plaoes in Wiirtemberg fidb between 4T.75 
and 50^.0. In the Amalienbad at Langenbrucken, in Baden, a 
strong sulphurous spring of 56^.75 was obtained by boring.-f-*f 
Acoording to my observations on. ten arteaan wells at Miinsler, 
in Westphalia, their temperatures seem to exceed the mean teni- 

* Die artesisclieii Bninnen in und um Wien tod Jacquin und Putsch. 
Wien,18Sl. 
t Kartaer*! AkMw. fSr Chcmis tuid UHhouAo^ toL ir. p. 4S. 
;(IMd.voLy,p.a88. 
I Ibid. vol. i^. p. n4* 
H Yon Bmctataii ustar artsrtrhan Bmaata. Hettkroao, lOS, p. tH 

soasaa. 

f CormpondeasUatt des K«ii%l^ Wiirtesib. UndwirttefaaftL Yeretos 
1839^ ToL ii. Na a. p. isa.!. 

t Yon Bnufaiann, p. 34. ft Il>^ ^^ 
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perature of tbe pkoe bj aboMt VMS. Some springs bored for 
M the East Pyrenees alto exceed tbe aiean teiBperature of that 
country by serend degrees ; thus one at a depth of 80 feet had 
tffA5, exactly the sune as the nlooiiig springs in the neigh» 
bourbood ; a second, at a greater depth, shelved 63^.885.* Lasu 
ty, at Rikiefsdorf, near BerUo, in tbe chalk formation, water of 
74''^ was obtained at a depth of 880 feeC, 770 leet below tbe 
surface of tbe sea.f 

This eonparison of the temperatures of springs shews that 
thermal waters are to be found in all formations yery abundant- 
ly. They are found in t))e youngest members of the second- 
ary series, as well as \u the oldest neptuoian and in Tolcauic 
rocks. We find them bdow tbe levd vi the sea, a few hundred 
fea aboTe it, and at he^ts of MOO to 1«,000 £Bet.$ Warm 

* Bulletin de la SocUt^ Geolog. de France, toI. ir. p. 914. 

f Pqggeiidotft*ji Amiden, roL xxvili p. 3SS. 

X I onlj mention m fkm wtKtm sprii^ u examples: Ems lias 291 feet 
ebOTe the level of the sea, Wiesbaden 328 feet, Aix-la-Chapelle 400 to 500 
feet, P&effers 2128 feet, Gastein 3100 feet, Leuk 4400 feet, Brennersbad in 
Tyrol (72*.6), 4500 feet ; the warm springs of Ihix (56*.75 to 73".^ *«». 
vered bj Ennemoser), 0000 'feet. Tn the CkirdBlens vise tbe snlphnrous 
springs of J^ian (ST-S) and AqitaTihIa {1^4i\ at a he^t of 12313 feet above 
the tea. Beusflingault vemarks (Annales de Chimie et de Phjsique, vol. Hi. 
p. 181]^ that at diflRerent points in the Cordilleras, there are appearances which 
speak in favour of the opinion Aat the heat of warm springs is caused hy the 
superior temperature of the Interior of the eartli. Thus, it seams thst the 
liot sittings in the chain of Veneaoelahave aitas elevated temperature the 
higher they are situated ; for example^ the hot apringatlAs Trincheras,near 
Puerto Cabello, almost on the level of tlie ses, has 306^.6 ; the spring of Ma- 
riana, 1465 feet above the sea, only 147^2; and the waters of Onoto, at a 
height of 2161 feet, only 112*.1. In the trachytic districts, partfcuhtfly In 
the vldnity of Toktfios, tiiAsrsgiderity iu Hie dtocemt of the tempenture^f 
-Che spritagsls no im^f^sr abeerralflei and it seems that in this case the loc^ 
salise^ which occasjons the Toloanic phenomena, has an extraordinary influence 
upon the temperature of these waters. Anglada (p. 54) shews, on the other 
hand, that the temperature of thermal springs does not siways decrease with 
the increase of elevation at which they ite. Bi^ hew could sudi be always 
expeeted, even if tfteyweie only indebted to the heat of the interior of the 
earth for thehr superior ten^sntuie? For, idnoe their temperature depends 
upon the depth to which the meteoric waters sinJc through the clefls, it may 
easily happen that a spring rising at a greater elevation, but coming from a 
greater depth, should liaTe a h%^ tempentare than another rising at a 
lower level, but from a IcMor depth. 
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springs are also found in all latitudes : in the polar regbos, as 
in Iceland and in Greenland,* as well as in the temperate zone 
and under the equator. The heat which aooompanies them 
cannot, therefore, be sought in any particular formation of rocks, 
nor in local chemical processes, but must be everywhere distri* 
buted throughout the interior of the earth. We must neoesaa- 
rily be brought to this oonclusion, so soon as we succeed in prov* 
ing that it cannot possibly result from any dtenical processes. 

Chap. II. — dm the elevated temperaJtwre of acidulou$ springe he a 
consequence of the absorption of carbonic acid gas ? 

Leop. von Buch,f in the communication of his observations 
on the temperature of the s[»ings in the Canary I^e^ finds it 
very remarkable how small a proportion of carbonic acid gas is 
sufficient to influence the temperature of springs. *^ But how- 
ever astonbhing,^ he says, ^^ this circumstance may be, it is ne- 
vertheless not peculiar to these islands, but, on the contrary, of 
rather general occurrence. At least I have not as yet been able 
to discover any acidulous waters, whose temperature has not in- 
variably exceeded that of the fresh water springs.^ 

The experiments of Henry,^ by which he found that carbo- 
nic acid gas and water of equal temperature, acquired, by thdr 
mixture, an increase of temperature of only 0^.45 to 0^*748^ 
were already unfavourable to this hypothesis. However, in or- 
der to ascertain what increase of temperature would actually re* 
suit from the absorption of heated carbonic add gas by water, I 
formed carbonic acid gas by heating carbonate of lime in a gun- 
barrel, and made it pass into a recover filled with water. The 
quantity of water in the receiver was 1745 volumes, and that of 
unabsorbed carbonic add gas, which had collected over the wa- 
ter, 60 volumes. The temperature of the water at the ban- 
ning of the experiment was 44^875, and after the absorption of 
the gas WSriS ; total increase 0^.9. 

A part of this increase must, however, be Attributed to the 
heat of the room (54^5 to 56^.75) during the hour and a half 
that the experiment lasted, and to the strong charcoal fire neces- 

* Gilbert's Annalen der inijsik, voL Ixil. p. 174. 
f Poggendorff*8 AnnaL der Physik* yoL xiL p. 415. 
X Fhiloeophlcal Transactions for 1803, p. 1. 
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sary for the evolution of the gas, notwithftanding thai the re- 
ceiver was guarded from the radiated heat b; a screen. 

To ascertain the temperature of the gas at the moment of hs 
leaving the gun-barrel, I mtroduced a verj ddkate themome* 
tcr immediately into the stream of gas at the moment of its 
escape; it rose, however, only to 88^.25, although the guD4)ar- 
rel, at the end from which the gas issued, had a temperature of 
144^5. A repetition of this experiment gave the same result.* 

If, then, we suppose that, at a certain depth m the earth, car- 
bonic acid gas is generated in a similar manner, by the heating 
of carbonate of lime to a red heat, and that it is absorbed at a 
certain height above this subterranean laboratory by the waters 
of springs, the temperature of those springs couU only be raised 
about (F.9. 

Leop. von Buch saj^ farther, that the elevated temperature 
of addulous springs is easy to be understood, if we consider for 
a moment how they make their appearance on the surface. 
They always owe their existence, namely, to the escape of car* 
bonic acid, from hot mineral springs strongly impr^rnated with 
gas, which exbt in clefts or in narrow valleys, at a considerable 
depth. The carbonic acid expelled by the hot water escapes, 
making a passage up through the cracks in the rocks, combines 
with the colder waters with which it meets, and comes to the 
surface in the shape of acidulous springs, bearing a temperature 
somewhat above the original temperature of the water. 

In order to make a trial of this hypothesis by means of a few 
direct experiments, I evolved carbonic acid gas by boiling an 
acidulous water, which was very ridi in carbonic add, in a re< 
tort, and introduced a very delicate thermometer into the mouth 
of the retort, immediately in the stream of gas. The temper 
rature of the mineral water before the experiment was 67^.65, 

* The grater part of the heat wMch the caxhonate of Uiao leoeivet, Mems 
to be applied in convertiog the carbonic add into the gaseous state. It is 
lingular that carbonic add gas disengaged from chalk bjr means of concentra- 
ted sulphuric add, acquires a much higher temperature than that which is 
liberated by heat The temperature of the gas disengaged bj sulphuric add 
rose to 133^.26, and would, doubtless, hare risen stiU higher, had not the 
mass, in consequence of the too violent escape of the gas, come into contact 
with the thermometer. The temperature of the mass itself was much abqve 
212'. 
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that of Ihe air at the mouth of the retort 64MY5. The thennc 
meter did not riat to 68^.75 until aome dropa of water had dictUU 
ed over. At thit point it lemmnad fbr aereral aiiinutea^ whilst 
the anDtral water oontkniad to boil, and it waa not tmtil aque- 
ous vapoura were Tialble Aat it roae bj degreea as high as %W. 

It ia, thenefisre, quite evident that the carbonic aeid gaa hada 
▼ery amali Aare in the raning of the thermometer, but ratbev 
tfiat the aqweoua vapours pnxlueed this effbot* 

I repeated this experiment, and luted a receiver fflkd with 
distilled water air-ti^t into the neck of the retort. The vcdume 
of the mineral water in the retort was to that oS the distilled 
water in the receiver as 1 to 0.T7. As the mineral water waa 
over-aaturated with carbonic acid, the water in die rocriver could 
still, after subtracting the quantity of carbonic add left in the 
minfiral water» absorb nearly sufficient to saturate itadf. The 
addttlous WBt0r was heated by degrees to 187^,26,* and kept for 
a long thae at that temp er at ure. The total incraaae of tempo, 
raiure^ howewr^ cmly ainounted to 0^.675; which is just th^ 
saeae as was observed by Henry. 

I again varied the forqpsing experiment by causing a stream 

of carbomc acid gas^ which I evolved fiom an aeidubus water 

by boiiing, to pass through a column of water 18 incites high. 

The volume of the column of water was equal to 1, that €sS the 

water from which the gas was evolved equal to &S7, that of the 

space in the retort unoccupied by the mineral water equd to 

&6B, and the vokme of the gas contained in the water nu^ be 

takas at least as equal to 4. As the boiliog was kept up so 

kiBg as gas cootinued to rise, about 10u68 volumes of carbonic 

aokl gas and atmospheric sir must have passed through the ea« 

luom of water. The tempsrature of the air during the expeiL 

ment was60^JJ6, that of thecdomnof wateratthecoairaenoe>* 

BMAt MS'Ai and» until the water in the retort b^an to bed, the 

highest tempcnafeure it acquired was 61^8^ But alterwanla, 

when great quantities of aqueous vapour accompanied the car- 

bonic acid gas, it rose by degrees to 180^5 ; and it is evident 

$hat these vapours must have also had some share in the increase 

of r.2 observed befove Am miaeeal water began to bail 

* The cement wltli whldi the tliennometer wis hit^ into the tutmlos of 
the retort would not allow of a a tr ongci- heat. 
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Fjrom tik tbew expniutents it folkmi, that the h«at of lodu- 
kius spriogi caimot b» atciibed to tbe oHrbone ccM gw jtaetf, 
but princiiwUjrto tha aqoaow Tapmirs whieh aca)iB{Minj it, for, 
M Voo Bach innglm the pradustMi of aeUukw* ^rings, th« 
vRpours of water miHt alw awrt in tOaag HMc ttmpentuiv. 
Beudes, this hypotheds presuppoan the exMteoce of an eleratcc) 
temperature bdbw the origin of thm sfirliiga; m that WMieed 
only wppoas them to deaeeod into the vieinity at those hoi 
springe, and they will acquire an deratiDa of ten^pcrature, indc' 
pendently of the inooaaderable inctvase eauHd by the abaorptkm 
of the cari»Bic aoid gas. 

If the rising of q>rings follows the laws of bydroBtaties, it is 
easy to concave how earbmue add gaa aid aqueous vapours 
should find dittr way into thecfaanaeb thtougb which they flow. 
I have made aeTeral experimeBts on this safajeet.* I oomected 
two glaas-tubeiv each of four fieet long, by a brass pipe, in each 
a manner as to form sin inverted vrpboo. At the side of the 
brass tube, another tube was fined at right angles to it, having 
a cock in it, the opening of which waa easy narrow ; to tUs was 
luted a snail tubulated latort. Wfaea the cock was shut the 
apparatus foitecd an uninterrupted eyphoot nnd even «4ien it 
was open, the water oontinued tofiowoatof the shorter lube, so 
long as it continued to be. poured into the longePooe; for the 
air in the retort was only compressed, without ito being able, <m 
account of the smallness of the apeitwe, to cecape through the 
cock, and let in the water in its pinoe. When carbenicacid gas 
was generated in the tetort,«nd the oock qiened, the gas nee 
through the water in the shorter tube in separate bubbles, and 
eee»fed from the water coUccImI in a small basin fixed on the 
top of that tube. During the evolution of the gas in fhift appa^ 
ratus, which is a true rapneaentation of the course of a ntnere) 
spring, the water flowed without interruptiDn oat of the bi^n; 
Now, as, under these droomstanocB, where each bubble of gas 
entirely filled up the channel, and, at the moment of its escape^ 
^sed an interruption in the oomte of tfae water, there was no 
percepUble interruptioo in tfae^Bosriag off, stiU less can sueh an 
interruption take ftkce in natore, where the bubUes must cer- 
taihiy wry seldom fiH up the channels through whieh they pass. 
• Poggwtdorir'i AiiimL toL jtxxli. p. m. 
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Ky lastly, we suppose the caHbonic acid gas to be forced into the 
course of the water under a great hydroslatic pressure, it most 
be immediately absorbed, and must therefore hare still less 
power to disturb, and will only diaei^age itself agsin by degrees 
in higher regions as the hydrostatic pcessure gradually de* 
creases* 

Thus we see that the possibility of the creatioQ of addalaus 
springs, according to Von Buch^s hypothesis, is by no means to be 
denied. Whether all such springs ari^nate in thia manner may, 
however, be a matter of doubt. By far the greater part only 
exceed the mean temperature of the neighbouring Cresh-water 
springs by one or a few degrees. The origin of these cannot, 
tberef(»re, be very deep; and yet the aqueous vapours, which 
must necessarily join them in their course, in order to eflect an 
iucrease in their temperature, since that caused by carbonic acid 
gas alone is scarcely perceptible, must come from a great depth.' 
In places where volcanic action still exists, the appearance of 
fomaroles (evolutions of aqueous vapour) on the aurfiK^ of 
the earth is very frequent ; as, for instance, Italy (viz. in Tus^ 
cany), in the Lipari Islands, and so on. • But is any thing 
similar to the fumaroles to be met with in countries of extinct 
volcanic action, in which most of the addulous waters are found, 
sufh as ; the neighbourhood of the Laacher See, the volcanic 
Eifel, Bohemia, &c. ? 

It might be objected, in order to ascribe the heat of acidulous 
springs to carbonic add alone^ that the results of my experi« 
ments, made under the ordinary atmospheric pressure, can be 
no criterion of the increase of temperature acquired by water id 
the interior of the earth, where a considerable hydrostatic pres* 
sure augments the absorption of the carbonic add gas in a high 
degree. It is true the increase of temperature of the water will 
be greater the more carbonic add gasit absorbs. But when water, 
having absorbed five times its volume of carbonic acid gas in 
the interior of the earth, comes to the surface, it can at the ut- 
most retain but If its volume of free and half carbonic gas ; 
at least, that is the maximum ^have found by many analyses 
of the richest carbonated springs. The heat which the wtfter 
has acquired by tlie absorption of the carbonic add, indepen* 
dently of the heat of the acid itself, must, therefore, re-escape 

3 
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as the spring rises to the snrfoce, when the gas disengages itselF 
agmn, and, as is so often the case with rich carbonated springs^ 
issues forth in uninterrupted streams. 

The evolution of carbonic acid gas from acidulous springs 
which is in some cases so enormous, might perhaps lead us to 
conjecture, that it for the most part proceeds from streams of 
gas, which come up from the interior without having yet been 
absorbed by waler. But I have found, by measuring the quan* 
tity of carbonic acid gas and water yielded in a certain time by 
one of the richest carbonated springs, that the gas evolved, and 
that which was absorbed by the water, together, only made up 
5.S times the volume of the water.* 

Supposing, then, that this gas came in contact with the water 
at a depth of only 170 feet, the hydrostatic pressure which would 
be there exerted, would be sufficient to cause the absorption of 6.S 
times the volume of the water. But this spring, bearing a tem* 
perature of 9° above the mean temperature of the place, ccr* 
tainly rises from a much greater depth. The supposition, there* 
fore, that a great quantity of heated carbonic acid gas could 
assist in the elevation of the temperature of a spring, by passing 
through its channels, is proved to be unfounded. 

It appears from observations made on the Mofettas, whidi 
usually succeed great eruptions of Vesuvius, that carbonic add 
gas evolved, according to Von Buch^s hypothesis, cannot possibly 
have a temperature equal to that of ( arbonic acid gas disengaged 
from chalk submitted to a red-heat i:: i gun barrel. Thus Mon- 
ticelli and Covellif found, that cavities filled witli the mofettas, 
were only 3^85 warmer than those in which no mofettas existed. 
If, then, streams of carbonic acid gas, issuing forth so near their 
volcanic origin as these do, shew so low a degree of heat, it can-* 
not be expected that such as rise in the neighbourhood of ex- 
tinct volcanic action should be warmer. Nor have I observed 
a superior temperature in any which I have examined of the 
numerous exhalations of carbAnic acid gas which occur in th0 

* Poggend. Ann. voL xxzil. p. 851. 

f Storia de Fenomeni del Yesuvio, awenutl negli anni 1821, 1828| e pftrt« 
del 1823, con observazioni e sperimentl di T. Montkelli e N. Cot ellL Nal 
poll, 1823. Translated into German by NSggerath and Pauls. ElberiUd, 
1824, p. 193. 

VOL. XX. NO. XL. — APRIL 1836. 1 
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vfansky of the Laacber See and in the Eifd. I do not, hoi^ 
erer^ consider this as a sufficient proof, as, in my opimoQ, ait 
these exhalation s proceed from mineral springs siUiaied below 
tbem.* 

If we assume that, from whatsoever cause, wytcr in the iat^ 
rior of the earth is heated to SBlS^, and that carbonic acid gas 
of a temperature much above the boiling point be forced at 
tbe same time through it ; that water would not only not be- 
come more heated, but, on tlie contrary, would sufler a diosiniK 
tJOB of its temperature, on account of the evoporatioB. Thb 
nay, perhaps, be one of die causes that so few of the known 
hot springs reach the boiling point 

I support thb assertion upon several experiments which I 
made for that purpose* Thus, on driving air heated to tha 
melting point of tin in such conwdcrable quantities as a lai^ 
double action bellows was capable of giving, for a whok hour> 
through about 13 ounces of water of SO^.ISS, it only caused the 
temperature of the water to rise to 119°.7& Indeed, when the 
water was surrounded by other water Icept continually boiling, 
the passing of the heated air tlirough it always caused a depres- 
irion, greater or less, of its temperature ; in one case from 194^ 
to 168^ The boiling of the surrounding water decreased in 
violence perceptibly when the heated air was let in to tbe water, 
and, OB the other hand> increased, when the stream of hot air 
was interrupted. 

Td all the objections already taken to tbe hypothesis that car* 
bonic add gas is the cause of tbe warming of acidulous ^rii^% 
it may be added, that their temperature does not alwajrs exceed 
that of the fresh-water springs. In April 1833 I found tbe 
temperature of the acidulous waters of Meinbei^, and of the 
carixNiic acid which is disengaged from them in great quantities 
and with great violence, to be only 4il\ilk Among the obaer- 
vations oommunicaled in Chap* VI. on the temperature of these 
springs at difierent seasons, we flhd that their yeariy mean dif- 
fers but little from that of the neighbouring fresh-water springs. 
Tbe carbonic acid caimot, therefore, increase their tempersture 
at all, although they contain 0,9 and 1,81 times their volume of 

* Poggend. Ann. voL xxxii. p. 24& 
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diat gtB«* Every thing speaks in favour of the snppoiitioB, 
that thett acidulous waters are foraned near the attrface* wheae 
streams of water and carbonic acid gas come in cootaot with ea^ 
other. 

Lastly, if we take imo conaideratioa that by fiir the gmal^- 
part of the fresh-water springs of artesiaa wells, which seldom 
contain a larger proportion of carbonic i^cid than those ofummon 
wdls, have, however, a temperature exceeding the mean tem- 
perature of the place in many cases by several degrees, we find 
ourselves obliged to seek another cause for the devafted tempo* 
rat|ire of such springs. I only bring fiorward, aa an ezaasple, 
the above-mentioned warra-aprings of Paderbora» whose teoqfie^ 
rature is im high as 61^2ff, and which, however, only eontain 
one-tenth of thar volume of carbonic acid gas, whilst the neigii- 
bouring springs of Sdimeefaten, Hester, Driburg, and Pyrmoel, 
so rich in carbonie acid, only give 48^.8 to Bi""^. In like man- 
ner, the temperature of the aak-springs of Westphalin &Us be- 
tween Sff.ftS and 68^,5, although ihey are also very poor in nsr- 
bonieaeid. 

CHA9.lU^^Cwth€Bea$ofTh€rmalSpring$beiher€iuUrfek^^ 
proeesse* or qf local circumstances f and can heal circumJiiam$s 
muu any modifications in the Temperature qf thermal ^prin§sF 

With regard to the former of these questions, two cases may 
be imagined : either that the heat of the springs is the resuk pf 
chemical processes acting in the mineral waters themselves, 
during their formation, and by which their mineral contents are 
produced, or, that chemical processes take place in the vicinity 
of the course of the mineral springs, by which their channels- 
become heated from without. 

Aespecting the first case, it is quite evident, that such a che* 
mical process cannot be the solution of salts already in exist- 
ence; for then, on the contrary, (with one exception only, 
namely, when anhydrous salts, which require much water of 
crystallisation, come in contact with water), cold would be the 
result. But since salt-water springs are also thermal, and, in- 

* The wlt-^ring at Schleder. on the other hand; though onl7 three miles 
fropn Meinberg, and containing only 0,37 volumes of carbonic add gas, is, 
neyerthelesi^ wanner than those carbonated springs. 

z9 
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deed, wanner the more salt they contain (which is Considered 
m general rule by salt-workers), and as it may be considered 
quite certain that they derive their saltness from deposits of rockr 
salt, a contradiction here presents itself, and we must conse- 
quently conclude, at least for salt-water springs, that they are 
not indebted to chemical processes of the first kind for their 
superior temperature. 

The greatest evolution of heat would take place, if the ele- 
ments of the salts, contained in the mineral springs, entered into 
^XMBbination at the moment of the creation of those springs. In 
order to have an idea of the degree of heat which would be pro- 
•duced in this case, I made the following experiments :— 

The Heilbronn, a mineral spring in a small valley of the 
BrobI, four miles distant from the lake of Laach, is, next to 
Bilin in Bohemia, the richest in carbonate of soda known to 
me. It contains 0,0053 of fixed substances. Supposing that 
this spring were formed from anhydrous carbonate of soda, by 
the addition of conoentmted sulphuric acid, muriatic add, and 
water, then, according to my analysis, 77,4 parts anhydrous 
carbonate of soda, 5 parts concentrated sulphuric |K»d, 92 of 
smoking muriatic acid, and 22,687 parts of water would be 
required to compose a water, containing the same proportions of 
carbonate and sulphate of soda, and of chbride of sodium, as 
that spring. In accordance with this, therefore, I put 77,4 
grains of calcined carbonate of soda to 22,687 grains of water. 
The temperature of the water was,— 

Before the experiment, 49*.8 

After, iar.i 

Incretseof teropenture, 0*.9 
. To this solution of soda I added a mixture of 6 grains con- 
centrated sulphuric acid, and 92 grains smoking muriatic acid. 
The temperature of the two liquids was,— 

Before thrir mixture, 

After, . • 

Increrse of temperature, ifAi 
Now, although such a chemi^ process as this, which is very 
improbable to uke place in the interior of ti.e earth, is the most 
favourable for the production of heat ; Still, it only, caused an 
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increase of temperature of 1^35. Since, then, atmospheric 
water, under similar circumstance?, having the temperature of 
the place, would, by dissolving so much of the above-mentioned 
substances as to form one of the richest mineral springs of Ger- 
many, only acquire a temperature of l.°35 higher than that of 
the neighbouring fresh water springs, the increase of tempera- 
ture caused by this process in such mineral springs as frequent- 
ly only contain one-half to one-sixth as much of soluble ingre- 
dients as the Heilbronn, could not be perceptible. 

If we even admit the most favourable case for an increase of 
temperature, but in rerum naturd the most improbable case of 
all, viz. that sodium should come in contact with water con- 
taining the necessary quantities of sulphuric, muriatic, and car- 
bonic acid to form such a mineral water as the Heilbronn; 
even then, only an inconsiderable elevation of temperature would 
take place, as the following experiments verify. 

Fifteen grains of sodium were put into a goblet, and a small 
glass funnel placed over it ; upon this were poured 1000 grains 
of water in which so much sulphuric and muriatic acid were 
mixed as would form such a mineral water as that of the Heil- 
bronn. A violent explosion, accompanied with a shower of fire, 
was the consequence, and the glass broke. 

The heat of the water was, — 

Before the experiment, . . . . • 62\92o 

After, ftft'gftQ 

Increase of temperature, 2^926 
In a repetition of the experiment in a metallic vessel, the in- 
crease of temperature was 4.275. 

The increase of temperature, caused by the oxidation of the 
alkaline metals by water, is, therefore, far from sufficient to ac- 
count, as Von Buch has attempted,* for the existence of hot 
springs. Neither is there more probability in Boussingault's 
hypolhesi8,t that the hot-springs which rise in the granite of the 
Littoral Corderillas may be the result of the action of water 
upon sulphuret of silicium, by which warm water, containing 

• Abhandlungen der K. Akad. dcr Wisacnachaaen in Berlin aua den Jah. 
len, 1818, 1819, p. 66. 
t Aunal de Chimic et de Pbys. F^vrier, U83, p. 189. 
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fliUeft and sulphuretted hjdrogen, would be produced ; for i 
springs contain very little of theie subttanoet. 

The formation of mineral springs by the deoompostUoa <if 
waie# by the alkaline metalsi is, indeed, coMradicted by the ok* 
cilnistanoe that, in that case, streams of hydrogen gas mnet iaitie 
with the water, wUch has not as yet been obeenred in any 
springs. 

There fa also another argument agunat the possibility of any 
chemical process being the cause of the heat of thermal springs^ 
which M in some cases so very coosidcrabie, namely^ tbat it is by 
no means a general rule that tboee springs, which oontain the 
granest quantity of fixed substances, are the hottest. Thus, tot 
example, within the space of about one mile, in the ridnity of 
the Laacher See^ are found the following mineral springs, wfaoee 
quantities of fixed eonstituents and tempermtures oonftrm my 
iissertion, at least for that neighbourhood* 

riKcd OlMMlCVCbtt* ^RBpflMltoHU 

Heil^rSMH . • , • O^MS %rSU 

ToimktelB, .... 0,0026 $4'M9 

0,0019 67^650 

0,0013 5noo 

o»ooos ar.eio 

Still less is it the case with the alpine springs Oastein and 
PfaflTers, which contain less fixed and gaseous substances than 
common spring water, and are consequently little elee than pure 
warm water ; not to mention the pure water springs and arte- 
sian wells, which are frequently warmer than neighbouring mi- 
neral springs containing fixed substances in great abundance. 

If there existed mineral springs consisting of a concentrated 
solution of sulphate of iron, a superior temperature would be 
more conceirable ; although even then the elevation could hardly 
be perceptible, as the slow decomposition of the magnetic pyrites 
in the copperas manufactories proves. 

Against the second case, namely, that chemical processes take 
place in the vicinity of the course of mineral waters, by whicb 
the sides of the hollows and clefts through which they flow be- 
come heated from without, several objections may be made. la 
the firM place, traces of such chemical pnxsesses would surely 
be visible, if the seat of their action were in communication, by 
means of the clefts. With the fturfaee. But in ^t case, die 
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meteoric waters would also have free access to that place, and 
would either increase, diminish, or entirely extinguish the che« 
mical action ; or would somewhere reappear charged with sub- 
stances which had taken a part in the process. Of this, how- 
ever, experience furnishes no examples. Secondly, if we sup* 
pose the process to be an oxidation, the free admission of the 
oxygen of the air would be necessary. But then the atmo^ 
spheric waters would also have access, since such a process can- 
not be conceived without a communication with the atmosphere, 
and nitrogen gas would be evolved in much greater quantities 
than are found here and there sparingly emitted from some few 
mineral springs. 

Thirdly, if this oxidation be supposed to take place at the 
expense of water, hydrogen gas must be evolved, which is a!^) 
contrary to experience. Such an explanation of the heat of 
mineral springs necessarily presupposes a structure in the inte- 
rior of the earth of quite a peculiar nature, viz., one cavity in- 
closed within another, and one to which nothing analogous has 
been found in the working of mines ; the theory must, there- 
fore, be considered as untenable. 

It must, however, not remain unmentkmed, that subterrane- 
ous fire may in solitary instances give rise to warm springs. 
Examples of this have occurred in the Planitzer Adit, near 
Zwickau, and at Holdenstaedt near Eisleben in Thuringia.^ 

Lastly, it must also be taken into consideration, that former- 
ly, when only the few commonly called hot-springs, such as 
Carlsbad, Aachen, &c. engaged the attention of philosophers, 
the explanation of this phenomenon could only be sought in 
local causes, Becher's hypotheses with respect to Carlsbad^ 
that water containing common salt flows over a depot of burn- 
ing iron-pyrites, or Klaproth's supposition that the water is 
heated by a considerable bed of coal, set on fire by iron-pyrites, 
were, therefore, for the moment considered satisfactory. Inde- 
pendently of the well-grounded objections of Von Buch and Ber- 
zelius to these hypothesis, there would still remain much for us 
to account for, even if we had very satisfactory explanations of 
those properly called hot- springs. For as the rising of thermul 

* Eiihn HaDdbuch der Qeognoiie, vol i 27# 
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springs is a phenomenon ofTerr general occurrence, which may 
be traced through all formations, from the very youngest of the 
stratified to the very oldest rocks, the chemical processes whidi 
. cause the heat of these waters must be equally universal. Or 
.is it, perhaps, less difficult to account for the heat of a spring 
. whose temperature only exceeds the mean temperature of the 
place by a few degrees, than to find an explanation for the crea- 
tion of those commonly called hot springs ? 

Anglada* adds another argument of no small weight against 
the explanation of the heat of thermal springs by any chemical 
process, namely, that it would be difficult to conceive how such 
a process should continue in action for so long a time, and with 
siich uniformity as would be necessary to explain the uninter- 
rupted course of the springs, their uniform productiveness, and 
their unvarying temperature and composition. 

Since, then, we are obliged to admit that the conditions ne- 
cessary for the production of warm springs must exist in all 
parts of the earth, we find ourselves imperceptibly led to the 
hypothesis of a superior temperature in the interior of the earth. 

Laplace already endeavoured to account for the heat of 
thermal springs, and their uniformity within the memory of 
man, by this internal heat of the earth.-f- Subsequently, it has 
been shewn by Arago,} that the temperature of artesian wells 
is higher the deeper they spring ; and he has brought this for- 
ward as a proof, that the temperature of the strata of the earth 
increases constantly with the depth. Anglada,§ who is also led 
to this hypothesis, thinks, that if the heat of mineral waters were 
only caused by the increase of temperature towards the centre 
of the earth, it would be contradicted by our not meeting every 

* M^moire pour senrir k THistoire, &c voL L p. 1ft. 

f Annal. de Chim. et de Phys. vol. xiii. p. 41ft. — This philosopher says, 
" Si Ton con9oit,que les eaux pluviales, en p^n^trant dans rinterieur d*un pla- 
teau 6ley6, rencontrent, dans leur mouvement, une cavitede trois mille metres 
de profohdeur, elles la rempliront d*abord ; ensuite, acqu^rant k cette pro- 
fondeur, une chaleur de 100"* au moins, et devenues, par Ik, plus l^res^ elles 
a'^l^veront, et seront remplacte par les eaux sup^rieures, en sorte, qu*il 
a*^tablira deux courans d*eau, Tun montant, Tautre descendant, perpeiuelle- 
ment entretenus par la chaleur int^rieure de la terre. Ces eaux en sortant 
de la partie infi^rieure du plateau auront ^videmment une chaleur bien sup^- 
rieure*k celle de Tair au point de leur sortie.** 

f AnnaL de Chim. et de Ph.ys. vol. xxix. p. 317. I P* 17- 
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where with the effect oF a cause supposed everywhere to exist ; 
as thermal springs are in some places very abundant, whilst in 
others they are totally wanting. 

It is evident that Anglifda only took those commonly called 
hot springs into consideration. But since thermal springs are 
so universally distributed over the earth, that which he opposes 
to our hypothesis, argues, on the contrary, in its favour. 

Perhaps, he says, the phenomenon of thermal springs may be 
best accounted for by the action of electromotors (elcctro-mo^ 
teurs), existing in the interior of the earth. Many German 
philosophers are also known to have inclined formerly to this 
hypothesis ; but the greater part, at least those whose object is 
not merely speculation but research, have now abandoned it.* 
It may, however, perhaps, not he quite superfluous briefly to 
examine the grounds which Anglada, a philosopher to whom we 
are indebted fur so many and such profound researches on mi- 
neral waters, brings forward in support of such an hypothesis. 

According to him, there are many appearances on the surface 
of the earth which indicate the existi*nce of electrumoters. As, 
for instance, the Heidebcrg in the Fichtel-Gebirge, which Von 
Humboldt discovered in the year 1796 to be polar magnetic.^ 
But by more recent inquiries, I have endeavoured to shew that 
that polarity is only a consequence of the magnetic pyrites con- 
tained in the rock.| If, as Anglada supposes, there exist an 
electromotric power corresponding with the magnetic polarity, 
and if the former is the cause of the heat of thermal waters, 
then springs rising in the vicinity of lodes or beds of magnetic 
iron'ore (oxydulatcd iron) must always have an elevated tem- 
perature. But this is by no means the case ; for example, in 
Sweden, Siegen, and the Duchy of Westphalia, where consider- 
able lodes and beds of that mineral are found. 

Anglada is of opinion, that although the constant running and 
the uniform temperature of warm springs agree very well with 

* See Bischof, die Vulkatiischen Mineralquellen, &c. p. 321 and following; 
Perhaps I4iave the merit of having assi&ted in the downfall of this singular 
hjrpothesis. 

1- See 6ren*s Neues Joum. toI. iy. part 1, p. 130; and Von Hun^boldt^ 
subsequent leniarks in the Annl. de (him. et da Ph^s. voL xxv. p. 327. 

X Gtldfuss and Bischof Ph^Kikal-StatiJche Beschriibung des Fichtelge. 
birgcf, ltl7> part 1, p. 193, and following. 
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the opinion that they owe their heat to that of the interior of tike 
earth, it would still be imposMble to account by that means fiir 
the accidental variations which the temperatures of flprings suf- 
fer. And he maintains that his hypothesis is satisfactory in this 
respect, the more particularly as such alterations generally take 
place during earthquakes, and therefore prove themselves do^ 
pendent upon those great electrical phenomena (?). 

These objections are easily set aside. If alterations of the 
temperature and chemical composiuon of springs generally hap- 
pen during earthquakes, they may be caused by the opening or 
closing of 6ssures, by which the waters come into contact with 
other substances, or, by their coming from a greater dqpth, bring 
with them the loose contents of the clefts in the rocks. If the 
fissures open further, the atmospheric waters will sink deepor, 
and become more heated ; if they close, the contrary will take 
place. According to Dr Ambroszi,* the warm waters of Tep- 
liti flow more aq>iously since the earthquake which destroyed 
Lisbon on the 1st November 1755, than before ; during the 
earthquake they became muddy, flowed one hour and a half 
of a dark yellow colour, and towards midday entirely disap- 
peared during six or seven minutes, then suddenly gushed forth 
again, and for half an hour continued to emit a thick yellovrish- 
red water^ in such quantities that the baths were overflowed ; 
whereas the medicinal springs of the village of Schonau, of Carls- 
bad, and all others, with the exception of some in Morocco, re- 
mained unaltered. 

An alteration of temperature and chemical composition has 
often been observed in springs which rise in the vicinity of ac- 
tive volcanos. Thus, according to Dolomieu,-h the sprii^ of 
Macaiuba, which in the year 1781 emitted atmospheric air and 
carbonic acid gas, only yidded a kind of inflammable gas in the 
year 1785. Other examples of alterations taking place in the 
temperature of springs situated near active volcanoes will be 
given afterwards. On the other hand, springs rising in the 
neighbourhood of extinct volcanos shew a great unifimnity 

* Physikalisch^Chemifche Untersuchuqg der Warmea Minendqudlea su 
und hey Teplitz. Leipzig. 1797* 
t Sur les Iiles Ponces, p. 368. 
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of ttmperatilre-aBd' chemical composition duroig 1od|^ peliodi of 
Utile. 

The eame effeoU which earthquakes are capable of causing in 
£|>ring8, will also be produced by active volcanos, for yolcaoio 
action is always accompanied by earthquakes. Besides, by tho 
rimg of the melting lava, the upper strata of the earth becomo 
heated, and thus it may happen that springs rising in a volcanic 
soil, although from an inooasiderable depth, may, as Anglada 
himself remarks^ be warmer than others which do not rise ia 
vcdcanic districts. 

All such variaUoos may, therefore, take place without injury 
to the hypotbesb, that the superior temperature of the intericr 
of the earth, progressively increasing with the depth, is the prin- 
cipal cause of the heat of thermal springs* It is, therefore, un« 
necessary to seek refuge with Anglada in such an improbable 
subterranean eleetrical process. 

It still remains to be ascertained whether a gradual alteratioii 
of the temperature of springs, in places where there are neither 
traces of fbrnwr nor <^ present volcanic action, and where earth- 
quakes are not frequently felt, can be conceived possible. With 
respect to the phenomenon itself, it is difficult to determine whe- 
tlier it exists or not ; for all depends upon the thermometers, 
which, so constructed as t6 serve for a comparison of observa# 
tions on the temperature of springs, have only been in existence 
for about one century. But it is well known that even until • 
much later date, exactly corresponding thermometers were con- 
sidered great rarities; and it is not long since attention has 
been drawn to several circumstances, upon which the accuracy 
of these instruments depends. It is true that considerable dif- 
ferences of temperature may be observed in springs even with 
inaccurate thermometers ; but if they proceed by degrees, and 
are not perceptible until a long period has elapsed, the woai 
perfect apparatus is necessary for their detection. Accord- 
ing to the observations of Carrere in 1754, and those of An- 
glada in 1818 and 1819,* the temperature of ten thermal springs 
in the East Pyrenees, has decreased 1M25 to 60^.75 during that 
period) and the decrease was found to be greater the higher the 
original temperature of the springs. 

Anglada, p. 63. 
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Befiides the accidental causes which may lower the tempos- 
ture of thermal springs, such, for instance, as meeting with cold- 
er waters, there seems to be another very important one, vis. 
that mineral springs frequently fill up their own course by a 
partial precipitation of their constituents. If such a precipita- 
tion takes place in the lowest part of the spring'^s course, and ad- 
vances gradually higher and higher, the consequence naturally 
must be, that the meteoric waters, no longer able to sink down 
to so great a depth, by degrees become less and less heated. The 
depo»t from the Carlsbad springs may hi^re be cited as an ex- 
ample ; although in this case the deposit is only observed i>n tlie 
surface, and the cause of its precipitation above cannot so easily 
exist below. The enormous deposits of travertin are well known. 
In that occasioned by the hot springs of San Filippo, fissures of 
80 feet deep and 150 to 1200 feet long areobierved. A particu- 
larly important and direct proof is the calcareous deposit in the 
Roman aqueduct between Cobgne and Treves. It has been de- 
posited since the time of the Romans, from several fresh water * 
springs, and is seven or eight inches thick in 'some places, so 
that it has been used for columns of churches. 

I have elsewhere* called attention to the vrins of brown iron- 
stone in the trass of the Brohlihal, which may often be traced 
to a great distance on the bare walls *of ravines and quarries in 
that rock, and which certainly owe their existence to no other 
cause, than that ferruginous waters, of which there are still a 
great many in existence in that district, formerly flowed in those 
cracks, and by degrees deposited hydrate of iron, thereby filling up 
their own course. Such fillings up with hydrate of iron areal^ 
found in the grey wacke, in basalt, in trachyte, -f- and other rocks. 
Inferring from the deports of sphorosiderite from mineral springs 
actually observed, I have endeavoured to shew that veins of 
carbonate of iron and brown ironstone may also often be the se- 
diment of mineral springs. 

I have already proved I that when springs contain any suL 

• Schweigger-SeideU n. Jahb. der Chemis und Phy§. voL vill. p. 431. 

f Vues et coupes dej principaur formations g^jlogiquej du D6p. du Pnj- 
ne-Ddme, &c., par Lecoq et llouUlet, Clermont Ferrand, 1830, 8me. UttiI- 
80D, p. 223. 

X A. O. voL i^. p. 3fl6. See aUo Lon^ihamp in the Annals de Chim. et de 
Phjrs. voL xxziL p. 294. 
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photes, together with iron'and an organic substance, iron-pyrites 
is very easily formed, and in this manner they may fill up their 
subterranean channel. This may also happen when two diffe- 
rent mineral springs meet in one cleft, one of which contains car- 
bonate of protoxide of iron, and the other a sulphate and an or- 
ganic substance. And nothing is more common in mineral 
springs than these substances. In general, many cases may be 
imagined, in which the confluence of mineral springs composed 
of different ingredients might occasion such sediments as would 
by degrees fill up their passage. For example, if springs con- 
taining earthy salts should meet with others containing alkaline 
carbonates ; or if waters rich in silica * should meet with organic 
substances, whether in solution, or in the solid state, by which, 
as I have shewn, siliceous concretions would be formed. 

In the above mentioned sulphurous springs of the East Pyre- 
nees, iron-pyrites and earthy carbonates might easily be formed at 
the expense of their sulphuret of sodium and thair alkaline carbon- 
ates, by their meeting with other springs containing salts of iron 
and earths, and thus the channels of these springs becoming gra- 
dually filled from the bottom, the waters would by degrees be 
enabled to sink less and less deep into the earth, f 

Lastly, an obstruction in the course of the springs may be oc* 
casioned partly by chemical and partly by mechanical means. I 
liave pointed out} several appearances which make it seem very 
probable, that ferruginous waters act as a cement upon loose 
stony materials, namely, upon sand, and may thus give rise to 
the formation of stony concretions. There is no doubt that wa- 
ters containing much silica occasion siliceous concretions, such as 
are found very characteristic in the sandstone belonging to the 
lignite (braunkohl) formation, and also in other positions. And 
surely concretions of this kind may also easily be formed in the 

* In the great Gejser, the deposits of silica have accumulated in a crack to 
the thicknesi of 12 feet. 

f Supposing the increase of temperature in plains and in enclosed vallejt 
to amount to 2°^ in 115 feet, it is easj to perceive, tlut if the lower parts of 
a spring's course be rerr narrow, and the spring be rilh in any substance easy 
to be precipitated from it, no great length of lime will be required to effect 
a perceptible decrenc of temperature. 

X Schwegger-Seidels n. Jahrb. der Chemie & Pbys. voL viiL p. 437* 
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cbanBeti of springt from sand and stones meclMniaJlj torn off or 
borne along bj the stream. Since hot springs and aqtnom ▼». 
pour are able to aet very powcrfuDy even upon hard roeks, 
such, for instance, as marble, and thus to aeqmre quita a 
muddy consittence, as I have obienred in the Kaiaerhad ai Ai»> 
la-Chapelle, and in the baths at Burtsobeid ; the chamids of 
springs may also in this manner become stopped up, eapedaHy 
if the spring have a cementing property. 

Anglada supposes that the loss ci heat, oe ca aio ne d in the in- 
ner strata of the earth, by warm springs, is not restored by die 
power of conducting heat of the materials composing the intctior 
of the earth ; and that the strata muat oonaequently suffisr a gra- 
dual diminution of temperature thnHighoat the sphere of aotioD 
of those coding agents. 

A gradual diminution of the internal tenperatare of the 
earth, caused by the loss of (he heat carrisdt off by themud 
springs, cannot be doubted, so long as that loss is not rtfmni 
hy any means. But whether that diminution has become per^ 
ceptible within historical times or not, is another questioii. 

The various degrees of temperature with wiiidi atroospherie 
waters sink into the earth iA d ilfc eirt. wtmmiM of fhe year, 
are already equalized in the uppermost strata of the earth's 
crust ; for springs which rise from a moderate depth abew but t 
trifling variation of temperature throughout the year, asd that 
of thermal waters is, in general, quite constant. The hast 
carried by the pluvial waters into the earth, is, therefore, loit 
in the almost inexhaustible provision of the eartVs intemni beat 
The waters having soaked through the earth^s exterior crost 
reach the strata, where the increase of temperature beginsy with 
a constant or neariy constant temperature. At this Iknit the 
difTercncej between the temperature of the channela and that 
of the waters can therefore only be infinitely small ; and as the 
waters, by sinking through strata always increasing in tempen- 
ture, become gradually warmer, it may be assumed that the dif- 
ference is infinitely small in every point of their course. That 
difference can only be perceptible when the waters do not fiber 
through the strata finely divided, but flow in condderabk 
streamiu But the smaller the difference between the tenopera- 
ture of the waters and that of the channels through which they 
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flow, the less conaiderable will be Uie loss occasioned by the waters 
in the temperature of the strata^ But, even supposing that by 
degrees a considerable local depression of temperature should 
take place in the channels oi the springa, or, in other words, 
that in them the increase of temperature towards the centre of 
the earth should have become less rapid ; then the heat in their 
environs would be conveyed to them the more quickly, because' 
the rapidity with which heat is transmitted from one body to 
another, inoreaset in proportion to the difference between the 
temperatures of the two bodies. In no case, then, is it conceiv- 
able that a local cooling of the earth should be continually in 
progress, as Anglada is inclined to assume ; so that a gradual 
diminution of the heat of thermal springs can only be imagined 
in the case of a general cooling of the interior of the earth. But 
nnce the existence oi thermometers, and since observations have 
been made on the temperature of springs, this generid cooling 
has certainly not taken place in a perceptible degree. An ac^ 
tual diminution in the temperature of thermal springs, if no 
longer doubted, can therefore only proeeed from the caMea 
above enumerated. 

Chap. IV. — Can Springs convey Heat from the Interior of the 
Earth to the Surface 9 

The universal occurrence of warm springs is alone sufficient 
to answer this question. But, independently of that, the possi- 
bility of springs pursuing a very long subterranean course, where- 
ever their temperature may have been obtiuned, without suffer- 
ing any conaderable change, may also be indirectly shewn. 

The coldest springs of the temperate zones rise in the vicinity 
of the glaciersp and on the limits of perpetual snow. Professor 
Ennemoser, at my request, determined the temperature of thir- 
teen fresh-water springs near the glaciers, and on the limits of 
the snowy regions of the Tyrolese Alps, in the summer of 1883, 
and found them to vary from 86^.50 to 43^2. 

Om the 28tb August 1835, I found the temperature of four 
fresh-water springs, at the foot of the Gandecke, or Morene, 
of the upper glacier near Grindelwald, in Switzerland, 8684' 
feet above the level of the sea, to fall between 87^40 and 
^6^075 ; and, on the 8d of September, I found the tempera. 
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tare of £fty-»one freth-water springs on the Spiul-Matte, be« 
tween KandersUlg and the Gemmi, 5887 feet above the sea, from 
87^86 to 40M0. 

Acoortliog to former observations of Wahleaberg and Voq 
fiuch,* the springs on St Grothard, 8587 feet above the sea, 
have a temperature of 87^.4 ; and, according to Stampfer and 
Thurwieserf, one of the last springs, surrounded with vegeta- 
tion, on the way to the Grossglockner, 6660 feet above the 
sea, in the vicinity of the glaciers, has a temperature of 38*.075. 
Thus we find the lowest temperature till now observed, near the 
limits of perpetual snow, to be in summer 36^.5. 

There is no doubt that many springs sink down from tiie 
snowy regions, through fissures in the rocks, and do not return 
to the surface until they have reached much lower levels; and 
since they are capable of maintaining their low temperature, not- 
withstanding the higher temperature of the strata through whidi 
they have passed, it is evident that springs must be met with 
far below the limits of perpetual snow, bearing a temperature 
nearly the same as that of the springs rising near those limits. 

In the Etschthal, above Partschins, near Meran, about SOOO 
feet above the sea, on the steep southern declivity of the moun- 
tain, Ennemoser found a very considerable spring rising in three 
places (the Oberhauser springs) to have a temperature of 41% 
According to the observations of an apothecary in Meran, this 
temperature is constant throughout the year. The springs in 
the Etschthal itself, 1000 to 1200 feet above the sea, he found 
to have 50^ to 54^% It certainly cannot be supposed that, 1800 
to IZOOO feet above a country where figs and other southern 
fruits ripen, the temperature of the soil should be only 41% 
nor that such a considerable difference of temperature could be 
attributed to so small a difference of elevation ; but it seems ra« 
ther that the spring near Meran derives its low temperature 
from its having descended from the neighbouring mountains. | 
This is the more probable, as other springs in the neighbourhcxxl 
of this one, and at an equal elevation, have 45^.5 to 4T.75. 

• B*Aubui8son, Traits de G^ognosie, toL L p. 427. 

t Jabrbikher des K. K. Polytechnisen InstituU in Wien. voL rii. p. 9. 

t See Kupffer in Poggendorff*8 Annalen. voL xr. p. 166. 
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Now supposing that this spring mgmsHy bad the teiioiperature 
of springs »n the limits of perpetual suovr, it would^ after aoMib- 
terraneous course 4)f 5200 feet, only hme sufTeced an inoceaae 
of temperature of idxuit SM5« 

In Passeyr, 5000 to 6000 feet above the sea, the freflb-^wal^r 
spiings, ajccording to Ennemoser^s various dbaervalitHis, b^ve^a 
temperature of ^l'' to 48^°. However, he found great variations 
here also. For instance, near Hittermiihle^ at an elevation 4)f 
5000 feet, rises a copious spring of 40M, whilst others 600 to 
800 feet higher gave 42M25 to 45^.5. At Hitte, behind Pktt^, 
there is a celebcated spring at An elevation of 4000 feel;, wbiqh 
shews 41% and the Goldbromien only 38^75, whilst^ther nt}gji^' 
bouring springs shew 48 J** to 47|°. On ojouatains of 1000 M\A 
8000 feet^ the springs have a temperature of SS}"* to 41% with 
but few exqeptiopfi. 

In several places in Switzerland I found ;^idng^ the jten^- 
ratures of which were also n^uch lower .than might haaite hftt^ 
expected from the aurroundi^g vegetation. Thus the tenant- 
ture of four springs at the fo^t of tlie Great Siger^ near Grin- 
del wald, which rises ahnost 9000 feet perpendianlarl^, w^ only 

Von JBuch^ found a spring n^r Neufichatelyin the Qreus^rdfi- 
vent, 2073 feet above the Lake of Neufcbatel, and 3387 f^t 
above the level of the sea, the temperature of which waa 40°.487, 
whilst others nearly on the level of the lake^ observed in differ- 
ent seasons and under different circumstances^ gave 50"" to SO''*^^. 
He also Ibuodf that the temperature of the springs on TeAeriffe 
shewed no great variationsup to 4000 feet Abov^e the sea^ and tbAt> 
in like manner, the temperature of the springs on tlie northeirn 
declivity of the Gran Caoariais 62^375« up to SOOO feet aUoye 
the sea. This can xertainly not be accounted for in any qtfa^r 
way than by «i^osing that they derive their low tcfnperAtwe 
frea;! high moqiktains from ^hicb they had desouaded, and jthaiU 
in their quick subterranean course, they have preserv^^an 0(^1 
lemperature at hejghts differiog often by several thoUf^and fcet. 

llalionj: observed the temperature pf a icopious spring ton 

^ ^Silberfs AflnaleB. vol. oxiv. p, 60. 

f PoggendorfF*8 Annalen. vol. xiL p. 413. 

t Meteorological Essajs, or Gilberts Annd. vOL xxiv. p. 60. 

VOL. XX. Ko. XL.— APBiL 1886. A a 
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*Mount Helvellyn, near Kendal, 2700 feet above the sea« and 
898 feet below the summit of the mountain, on the 27th Au- 
gust, to be 8B^. So low a temperature for a spring rising in 
such a moderate devation, in the north of England, is somewhat 
remarkable. 

Von Humboldt* likewise mentions several springs in the 
mountains of Cumana and Caraccas, whose temperature is much 
lower than might be expected from their elevation. * Hunter's 
well-known observations on the temperature of springs in Ja- 
mnca, aflbrd examples of similar appearances. Humboldt al- 
ready observed that one of those springs, ri«ng at a height of 
8918 feet above the sea, probably derives its very low tempera- 
ture from the peak which rises to 6966 feet 

That even waters flowing on the surface of the earth, and 
bearing a temperature very different from that of the atmosphere, 
change their temperature but very slowly, is particularly evident 
fipom the brooks which issue from the glaciers, and which fre- 
quently, after a long-continued course, suffer a scarcely percep- 
tible increase of temperature. On the western declivity of the 
Teutoburger Wald, where such copious springs occur that they 
immediately form considerable rivers, I also found that one of 
these rivers, after a course of half a mile, had only become 
0^.675 warmer, although the temperature of the air was 9StJ& 
higher than that of the water. 

All these observations shew that springs which descend from 
great heights bring down cold with them, and indeed the more 
copious they are, the quicker their subterranean course, the 
steeper the mountains, or the nearer their channek approach the 
vertical position, and the less they are adulterated on their way 
with waters of a different temperature, the greater is the degree 
of cold which accompanies them. From which it follows, con- 
versely, that springs which rise from below, out of various strata 
' of the earth, will bring heat with them, and in a great degree 
the more the above conditions are fulfilled. 

The more the temperature of springs surpasses that of the 
strata through which they pass, the more they will lose of their 
temperature. Boiling springs seem only to reach the surfiioe, 

* Gilbat*8 AnnsL toL xxiv. p. 4a. 
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where volcanic fire also shews itself, as, for example, in Icelandi* 
on the Lipari Islands,f and Las Trincheras near Puerto CabelkK 
in the Cordeiillas.^ But some spring would certainly reach the 
surface with a higher temperature, did thej not meet on their way 
with colder ones ; and springs running in narrow channels must 
oool more rapidly than in larger ones. . 

Chap. Y.— The Temperahare of Springs being a/uneiion of thai 
of the Meteoric WaUrs^ and of the strata of the earth throi^ 
which ihegfhw^ it is required to determine whether the Variations 
of the Temperaiure of the Meteoric Waters also shew themselves 
in Thermal Springs. 

Springs which only pass through those strata which partici- 
pate in the variations of the external temperature, must them* 
selves have a variable temperature. The table at the end ot the 
next chapter, which contains my own observations on the tern* 
perature of springs, as well as all those of others which have 
come to my knowledge, affords many examples of such variable 
springs. 

As in our latitude the yearly mean temperature of the air oo- 
curs about April and October, its maximum in July, and its 
minimum in January, it will be seen by the Table, that the 
variations of temperature of some few springs keep an equal 
pace with those of the air. In mo«t cases they follow one, two^ 
or even three months later.§ Th-> depends on the depth below 
the surface in which the course of ihose springs lie, the quanti^ 
ty of water they yield, and the power of conducting heat pos« 
sessed by the soil. The deeper springs flow, the less abundant 
their waters ; and the less the degree of conductibility of heat oF 
the soil, the later will the seasons of their temperature follow those 
of the air. The differences between the annual maximum and 
minimum temperature of springs are, in general, greater the 

* Gilbert's Annalen. toL xliiL p. 54. 

t Poggendorff*fl Annal. voL xxvL p. 67* 

t Annales de Chimin et Pbjs. voL lU. p. 181. 

I In the Jourii. de Pbjs^ voL IxvUL p. 224, it is asserted that the minimum 
temperature of springs happens at the time of tbe maximum temperatuie tf 
the air, and vice vena ; for a thermometer, which was suspended in a well fjt 
34 fiset deep at Geneva from 1796 to 1805, gave a "^ir^mi^m of 54.275 la 
December 1804, and a minimum of 48M25 in June 17a& 
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trsrer iJieSrirartations of temperature coiiictdc,i^ith those of the 
air, and conversely. The Table shews these differences to te 
greatest, when the maximum temperatmv of the springs eccun 
in July or August, and ifce mtnimmn in January and FAmaiy. 

In the Table we find Aat the 4iftrence between maximtrti 
and minimum most frequently does not anouirt to f^.*5, «nd 
that differences exceeding 11^26 are of rare occurrence. The 
gwflfeest dMRmnee is W.€ff, ^h the encepMn of die springs ^ 
St u t t gart and TQbmgen. As the temperature of these springs 
was observed at the outlet of long aqueducts Tunoin^ at a Tery 
•maAi depth beneath the surliace, it is evident that the tempera- 
ture of the air must have had some effect upon it. So that, in 
this respect, the differenffes of temperature of those sprii^gs can- 
pot serve for a comparison. 

A singular relation is observed to exist with regard to the 
annual variations of temperature of the salt springs of Wxad. 
They correspond almost exactly with the variations of tenipeuh^ 
ture of the air, and yet the spriqgs are undoubtedly tbenDal. 
If these were produced in the same manner as the very copious 
springs of the Jordan, Lippe, Fader, Ileder, and ao fortjb^ vsbich 
rise on the western declivity of the Teutoburger Wald andlhe 
Haar, it would be easy to conceive that their variations of tua- 
perature should oorrespond with those of the air ; fiir thoce 
springs are, in fact, rivers, which having suok frcai hiighar le- 
gions into the numerous clefts in the chalk hicks, puiaue a sub- 
terraneous course, and reappear at a much lower levdL SmA 
eonuderable bodies of water, in sinking to a depth wbeve the in- 
crease of temperature towards the centre of the earth is percep- 
tible, do not entirely lose the temperature which they had jb. 
quired whilst running on the surface ; so that, notwithstanding 
their appearance as thermal springs, the <variatioos of tbe ck- 
ternal temperature still shew themselves in them.* 

* Between the variations of temperature and of the contents of rmlt nf tbr r 
brings no relation can be found. Their mean temperature in 1833 w» 
higher than in 1832 ; whilst, on the other hand, the quantity of salt coDlaiii. 
ed in them was much smaller. Besides, the maximum of salt cuntaised in 
I ftUscoBftantij in Biaj, whilst the minimum has no determined period. 
'I'MMMlaBLi indleates a very peculiar, or, I would say, a complicstvl 
alten •JTHm MMenrtnean channels at Werl ; as does also the Uct^ tlvt 
It Wrfaiga te Ihat neigfabourliood, often situated very near to cash 
other, yield ■om ntiw ia -starang rtdt-watcrs, and sometimes springs of {jesk^ 



water. 
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These salt springs prove, therefore, that even thermal spriagl 
can participate in the variations of the external temperatnte* 
The difierences betweea maximum and minimum are founds 
however, to diminish, as the mean tempcvature increases* But 
for this very reason it is improbablo that spiings originating ia 
the superficial strata, in which the variations of the external tem* 
perature are still felt, should shew a constant degree of heat 
Springs of constant temperature must, therefore, alwajrs be oon* 
sidered as thermal. The diffference between the temperature of 
the cddtst of the constant or ntarly eonsfant springs, and tba 
mean cvmpefatore of the neiglibovrii^ vamUe fpringw, w %pi 
the same for all places* AccorMngta the talMe, these diffsrmcefl 
are, for the neighbourhood of Berlin 0^.675 ; in Swedea hardly 
S^° ; near Burgbrohl, about 2^ miles from Bonn, they vather ez^ 
ceed 4^% and the warmest of the salt springs of Werl, which 
surpasses the probable temperature of the cddest of the eeigh« 
bouring springs by 6°.075, is not yet constant, butsbewaa. year- 
ly variation of temperature of 4 J**. ♦ 

It may be that the extent of these differences of temperature 
at a certain place, depends, in some measure, on its geographical 
latitude, as, according to Chap. VIII, the depth to which the 
extertud temperature continues to be felt, is greater in higher 
than in low latitudes, the annual variations of temperature of the 
air being also greater there than here. But the lesscooHderable 
these variations arc, the lest are also the yearly variations of tern* 
perature of the waters which filter into the earth, and the more 
easily will they, after a short percolation of the earth's crusty 
give rise to springs of a constant temperature; The influence 
of latitude upon the scale of the annual varialionsof tempen^ 
ture must, however, certainly be very much modified by other 
circumstances, — namely, the elevation* above the surface of the 
sea at which the springs rise, the filtering of the atmospheric 
waters in more or less considerable streams through the earthy 
and the degree of conductibility of heat of the soil. The exteni 

* Fnim»ceiii{Mrl8oeoftli«oliierfftUimsMi>tteteiApeM ofa spring It 
a well sunk in Loiidon» whkli' Ktt coottwt^ and todi€aled> iSr.eC^ willi Ilia 
mmn temperature of that capital, the difi'erenoe appears to be fiar that Iocs* 
lit}' 3*.G to 4l*.-*Annale8 de Chim. et de Phjs., vol xxL p. 310. 
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cf tiie variations of temperature during the year, dimmidies na 
the height increases ; so that in higher latitudes the greatest diC> 
ference of temperature at a certain elevation is not greater than 
under the equator. The more finely divided the atmo8pheric 
waters are during their infiltration, and the less the degree of 
conductibility of heat of the soil, the sooner will springs of a con- 
Btant temperature be formed, as will be shewn more fully io 
Chap. VII. 

C&AP* VL — Can the Mean Temperatute cf a phce be determined 
from Ae Temperature of Springe f and ie the Mean Te mp ereh 
;■ tmre qf the Soil the eame as that ^ the Air f 

Roebuck seems to have been the first who called attention to 
the accordance of the mean temperature of the air with that of 
the soil. He found, by three years' observation, that the former 
11 for London 6^.16^ for Edinburgh 4T.68, and adds that the 
mean temperature of the springs in London is 51^01, and in 
Edinburgh 46^.985.* 

At the time when Wahlenberg made his observations, the h j- 
pothefls of an increase of temperature towards the centre of the 
eisirth was not yet so generally adopted by philosophers as it is 
at present. It was, consequently, not taken into consideration, 
that the mean temperature of the soil can only be learnt fronH 
springs which do not sink below the limit of the influence of the 
external temperature. At a later period, it was considered plau- 
able to assume, that only the mineral springs rose from a more 
or less considerable depth, and that all pure water springs had 
their origin near the surface. But even if this be admitted, it 
will be found by no means an easy matter to ascertain whether 
a certain spring be a mineral or a pure water spring; for there 
exists no general mark of distinction. Neither can the contents 
of fixed, nor of gaseous substances, and still less the tempera* 
ture, serve as the distinguishing character of a mineral spring. 
There are springs, indeed common well waters, which are to- 
lerably ridi in fixed substances, and, in that respect, surpass 
others which no one hesitates to call mineral springs, because 
they contain gaseous substances in considerable quantities^ which 

* Transmctioni^ 1775, p. 459. 
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are disengaged from them in greater or less abundance. * O^ 
the other hand, there are others, rich in fixed substances, but 
not .containing more gaseous parts than the commonest welU) 
water. The temperature is not in proportion to the contents of 
fixed substances, as has already been remarked, for cold mineral - 
springs frequently contain more than warm ones.-t* Gastein and 
Pfaffers are examples of this. But with regard to their ga- 
seous contents, the temperature of springs is, in general, in the 
inverse prof)ortion, the reasons for which are already known. 

It is equally difficult to draw the line between warm and cold 
springs. They form an uninterrupted series from the coldest 
to the warmest. There certainly is no degree between SS^.S, 
the temperature of the coldest springs observed in Lapland by 
Wahlenberg, and the boiling springs of Iceland, which does not 
answer to some spring. The coldest springs of any place are 
evidently those whose mean temperature is exactly equal to that 
of the atmosphere ; for no spring can be colder, unless its source 
lie in neighbouring high mountains, from which it brings down 
cold with it into the valleys. But as we can only become ac- 
quainted with the coldest springs of any place, by comparing 
their mean temperatures with that of the atmosphere, it is rather 
difficult, from the temperature of springs, to deduce the mean 
temperature of the earth or of the atmosphere at the place of 
their origin. However, if we observe the temperature of several 
springs in any place, during a whole year, the mean temperature 
of the coldest of them will give a maximum which the mean tem- 
perature of the place cannot surpass; and in many cases, that 
maximum will be the real mean temperature of the place. That 
the observations on the temperature of springs must be continued 
for at least a year, in order to lead to any conclusions, is evi- 
dent ; for in the hottest seasons, the spring of which the yearly 
mean temperature is the lowest, will often be found to be warmer 
than a neighbouring thermal spring whose temperature only ex- 
ceeds the mean temperature of the place by a few degrees. From . 
the temperature of springs which are constant throughout the 
year, or nearly so, certainly no conclusions can be drawn re- 
specting the mean temperature of the place ; for as there exist 

• See Biscfaof in the Joum. fur Prtkt. Chemie^ voL i p. 834. Note. 
t Ibid. p. 340. and 341. 
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thvrmd spmrgs— ««s we Imve geenr iv tbefbregoing' i 
vttiable tmuperatiire, it cannot be expected that onr of the coUk 
est ihoiaM hove a donsCant taDfieratare. It vrnty^ thgHtev, br 
aaHntted wkkmfytty, tffat the mean temptfratore of a plaee m 
dwwfB below cbat of a qmng ivbaM tMBptnatoiiw i» uwummH aft- 
AffiirentI seaeons o£ the year. 

▲t the fiist ^tiaw, it would aeein that deep weMa want parCMo-- 
lariy fluibibte ibrdeHA'ininmg'tKe temperatura of the nfl^ Ma w j 
objeethifM mttj^ howe^ev, be called Uf nind' agaidat Ma. ¥«i' 
devh reiQark9» that only aueh wdle arer proper ibirtiM purpoae 
a^are ki catiMaxfvme, hy whkb their waters aty kept oonti att al iy 
iff eireuhtioiy ; but not soeh as i^ tw a it i uiviHiAiirbed) ft>ria ^0 
ites cold ah*' sinks dowa ftaoM- the aCMObphnJie^ and' eoela thMe* 
walls below to a greater extent than tl^ pm pa gt ufon of Bma 
wtHiId allow. Farther, it must be presupposed that suoh wdte 
am only* supplied by waters filtered throogft the* supefMal* 
strale of the earths and that tkef anr 8» fcv disaaoe ln«r aay 
mountauia of Importanee, tha€ ft cani no tsnger be'conrideveal 
poskiUe tcft wsrtera to Alter Ahmi iM^ theoF frant- bigner andP 
coTdier regional Bttt it must also be sufvposvd that Aey dw w&U 
reeerte any fepibcrte* fVon wamev' tarings riiio|p ftwor $? gmafiee 
df?pth. If, in shykhig » well, a stratMor be met with' whkh » 
iraperrious' Ic water,i and which has no where been hnknt 
through, one may be tolerably certain that the Aitter aaae has 
been anroided. A eoanoraniGacion with elefta^ h^ wbiob Aegr 
might be supplied witb mrters fmm below, in the onmer at 
artesian wells, i» most to be apprehended whew a w«n ia e«t i» 
the solid roch. Deep welks which eonnannieate with* neigfabeeR:- 
ing deep rifens ^^te fery Kkely to hold thowal' waCens espreiai- 
ly if there be any* rising gronnd between the sptingo and' thr 
river, although it be but a few hnwdnd fcet tika^' the bottoor 
of Ae ralley. Thus the temperature of a wdi ot fflky<^ight feef 
umfer my laboratory, which ia in oonnesion wiffir the Khine, iv 
almost constant, atid ia about Y.95 higher than the mean teni* 
peratnre of die soil here. Thia spring is eonsequendy AeiiuadL 
The mean temperature of the soil cannot, theieft>xe, bededuceif 
wTtb certainty fVonn ebservatioRS on the temperatore of welbw 
Au approximate reauk oan* oaly bo ohtaiaad hip aaioailing the 
observations to many different wells. 
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17 we appijT thew general concuisions to Wahlcnberg'^s abie»* 
vadons, it is easy to perceive that be lias determined the mean 
temperature of the soil at Upsala, at the Ynger See, at Umeo, 
Soderkoping, and Carlscroiuiy in all cases too high, because He 
deduced the» from obsenrattons made either on constant warn 
(therraai) springs, or on variable firings in months in whidi 
they could not pots%ly have their mean temperature. Wc must 
therefore call in question bis conclusion, that the mean tempe* 
rature of die earth in the north is every where Ingher than the 
mean temperature of the air, and that the difference betwee* 
them is greater the higher the latitude, or the colder the wio^ 
ters* 

It was shewn in cbap. i bow universally thermal springs arc 
dispersed over the earth. In roek» wbidi are very much dislo*- 
catied, and in which the atmospheric waters descend to a oonsi* 
decsble depth,^ the number of thermal springs may probably sur< 
pass that of the ceU ones; indeed, perhaps scarcely one will be 
found from which, the mean temperattire of the soil can be de* 
terminedr I fbund tbis. aawrtion upon numerous observations 
which I made in April 1888, and May 1834, upon the springs 
at the foot of the dialk roeks of the Tcutoburger Wald, in strata. 
which are very mac^ fissuied. In April 1883, 1 found among 
sisty-six running fVesh-water springs, only three whose tempenw 
ture was bdow 471*^; all tbe rest varied from 47|'' to 60^.6. in 
Mi^ 1884, the temperature of those three springs had risen 3^.& 
As^ according' to the tobfe, no spring, as yet observed, reacbea 
its mean temperature earlier than April, and most springs not 
until June, and sometimes even July, the mean of those three 
springs cannot fall below 4/7|^ If it falls above 47|° they may 
be considered asthermal, for the mean temperature of the »rat 
that place camiot be much above 47|^ Another circumstanoa 
in favour of this is, that, m Bfay 1884, I found a fourth sprii^ 
near those three, the temperature of which was 4f7i* or 8*.ff 
c<4der than the coldest of the others. If tliis fourth spring ob 
serves the same law m the variations of its temperature its tho 
other three do» there is no longer any doubt that ihey are ther- 
mal. There can be no question: whatever that tbe other sixtj^- 
three springs are thermal. 

Besides those sixty-six fresh- water springs,! I observed inlfaj 
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1884 a great number more in that ne^hbourhood ; and, on amilar 
grounds, I think that I am justified in considering the majoritj 
of them as thermal. 

In mountains which are split to a great depth, it is therefore 
posnble that scarcely one spring may be found from whidi the 
temperature of the soil might be determined. And, even when 
such is not the case, an approximative idea of the mean tempe- 
rature of the soil can only be obtained, provided there be no 
high mountains near, by observing the temperature of a great 
number of springs in the neighbourhood for at least a year, and 
taking the coldest among them. 

So long, however, as no springs are found whose differences 
of temperature are in totally different proportions from those in 
the table, a tolerably correct value may be found for the mean 
temperature of the soil, from observations on the temperature 
of angle variable springs, if made at a well chosen season, and 
provided they do not rise out of unusually fissured rocks. For 
instance, since the mean temperature of springs generally falls 
in the months of December or January, and in June or July, 
it is sufficient to observe the temperature of springs only at those 
times, in order to get a very near approximation to the actual 
mean temperature of the soil. It may be ascertained still more 
exactly, by finding out exactly the period of the maximum or 
minimum of the springs, and observing their temperature three 
months after that date. The precise period of the mean tern* 
perature of springs for each individual case, cannot be deter- 
mined with such exactitude, as it was for the mean temperature 
of the air, by the observations made at Leith in Scotland.* 

The same objections which we have made to Wahlenberg^s 
determinations of the mean temperature of the soil, are also ap- 
plicable to the observations of Kupfferf* in several parts of east- 
ern Russia, as well as to the conclusions which he was led to 
draw from them. 

Erman jun.J finds the temperature of the springs at Eonigs- 
berg 8^56 higher than that of the atmosphere. I can only ac- 

* Results of the Therm. Obs. made at Leith Fort everj hour of the daj 
and uight during the years 1824 and 1825, p. 19. 
t PoggendorTs Annalen, toL xv. p. 159, and following. 
t Poggendorf *8 AnnaL vol. xL p. 810. 
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ooudt for this great difi^rence by supposing the temperature of 
the air at Konigsberg to have been probably determined mudi 
too low ; for at Mitau, which lies if farther to the north, and 
rather to ihe east, it has been found 1^35 higher.* 

The temperature of the springs near Berlin and Potsdam 
strengthened Erroan sen. et jun. in their opinion, that in high 
latitudes the temperature of the soil is higher than that of the 
air. They estimate the temperature of the soil at Berlin and 
Potsdam at 50^.07 to 5(f.l5, and consequently find, as Hum- 
boldt and Tralles ascertained the mean temperature of Berlin 
to lie 46^4 to. 47^3, that there is a considerable difference be- 
tween their results. 

If the mean temperature of the soil can only be ascertained 
frbm the coldest springs (provided there be no high mountains 
in the vicinity which could send down cold springs into the val- 
leys), and if, without exception, ail constant, or nearly constant, 
springs are thermal, then even the Louisenbrunnen and the 
spring at Templin must be thermal. With regard to the latter 
it is the more probable, as it is indebted for its existence not 
only to the meteoric waters of the neighbouring hills, but seems 
to take its rise at a much greater distance. The mean tempera- 
ture of the earth at Berlin is therefore probably below 49^.1, so 
that the difference is considerably diminished, if not totally an- 
nulled. The difference of 2^% mentioned by Erman, l)etweea 
the temperature of the springs in Freienwald and at Neustadt 
is also a. corroboration of this opinion. 

From the six years^ observations made at Stuttgart on the 
temperatures of the air and of the springs, it was found tliat 
the mean of the latter only surpassed that of the former by 
0.^4^7* It must, however, be observed, that the mean tempe- 
rature of the air was determined too high, on account of the 
want of observations made during the night ; but then, on the 
other hand, that of the springs must also have been estimated too 
high, as the observations were made at the time of the daily 
maximum temperature of the atmosphere, and as the wooden 
aqueduct, which is about a mile in length, lies at a depth of only 
three feet, and in several places i} made to pass through brooks. 
And if the influence of the daily variations of temperature be no 
• Ibid. voL TV. p. U3. 
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longer felt at tbe d^pth of three feet, as Munke'g^ < 
8i«m to shew, still heat would be imparted ta it hj tfcefiTwleto- 
thtmigh which it passes. It is therefore very possible that the 
mean temperattire of the spring- was esciiBated as tmsA tioo high 
asrdiitf of tbe air wasw 

I masC here call attention ta anodier einsMnCanot, wllidh m 
oaitainly worth j of notice. Obsenrationson the t^mpetature of 
tbe air are geiierall j made in plaees protected tmat the dirett 
iafluenceof the8im^sray»» aawellaafSromradiated^beat; butlhe 
soil i» exposed to these. The yeaiij smhi t e ai p i awtu re of die 
air must then» if asoertatncd in sucli a situation^ bo lower tiuus 
the mean of the superficial crust of the eaith ; but vanaMe 
s|)Etng8 roemve their heat firom tlii^ extermd evosr, m that tiair 
temperature must be Ugher than that of the a tu iuni i W ye . Saglft 
observationa on the tempeimture of the soii andF of the air have 
^an Tery omsiderdile diftmioeB* Thus, HoaiboId«* fomid 
tbo temperature of the air on the Orinoco at two o^dotk to llo 
86^ ; that of a^ooarse moveable gpoaitic sand, 140^48 ; that of 
a^ similar white^ but close-grained, fine sand, litBPA \ wad tbaC 
of the grattite rocks, 117^7S& An hour aftersanaat, tbe oaorsa 
sand showed 80^0, and the granite rock, 14)l{^ As asmi ab^ 
seeba tbe beat of the sun iff a greater degree thaff other eartiis^ 
and as the meteoric waters, filtering sk>wly ebru ug h it, easily 
aasuae the temperature of the sand, it is very possible that die 
mean temperature of apringa which have their origin in • sandy 
soil may rise higher than the mean temperature of the air. TWa 
may, perhaps, be the case with the springa near Bevlfaw Blar 
that reason^ it would be rery desiraUe to eonsbine o bs e i f at iona 
on tbe temperature of the superficial strata with those madb aC 
tbe same time on the temperature oi springs and of tbe ain 
' The thermonetrical observations at Tlibingen were maib m 
ar well of running water in the hottmieal gaaden* A oomp a ii se ii 
c£ the ycariy mean of these witb the yearly mean tmipenAuneof 
the air^ speaks ia favour of the opinion that the former ia higher 
tbau the bitter, for they give — 

• Gehless neues- PhjsikaL Wfirterbuch, vol. iii p. 98& Fouzier's ^ Thio- 
rie de la Chaleur,*^ places this limit at about 3 jards. 
f Tojage, roL vtt. p. SKW. 
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«o^47 4rjB6 


IfiSS, 


49^.68 4A^M) 


1833, 


4^.23 4(r.90 



Sttty if iM conpsre tm infttn temperature of the spnngs At 
fltuttgart with that of the epring at Tiibtngen, we «bali be i^ 
dined to taspoet that the latter is thermal, for this pkoe lias 
higher, and in a less mild climtee, than Stuttgart, and jrct the 
mean temperoCnre of the spring «t TUbiagen was oooMwhat 
higher than that <^the springs at Stuttgart 

The uniform nature of the soil in Basel, out of which rise 
«ight fresh'Woter springs, in the spoee of about half an EogUdi 
mile, €tkf% a particulartj faTonnd>le opportunity of observing 
^ temperature of the earth in that loealitj. The soil of Basel 
is covered with -con^derable deposits of rolled stones, undar 
which diore tsa%ed of marl and clay, falling gently to the north- 
cast towards the^Rhine. The meteoric waters, after having fil- 
tered through ^e layers of looie stones, meet wkh this impev- 
▼ions bed, the gentle slope of whieh direcis them towards the 
Slme. 

Among these springs the Locbbranoen, on the Herbrigbeifr, 
is remorkaUe far its low temperature. To my question why. 
ther this low temperature might not perhaps be derived fmni 
the neighbouring heights of the Jura, Professor Merian answer- 
ed that such a oonjeetwre eould not be borne out by the eircum- 
stanees of -the locality. He is much rather inclined to ascribe tlie 
low tempe r a Ui i o of that spring to the phenomenon obsenred tiy 
Forchhammor on the Faroe Islands, viz. that those springs 
which rise out of loose stones are invariably eolder than tihose 
which rise out of the solid roek at the same elevation. (Sec 
* subsequent chapter.) On the other hand, the St Alban ThaU 
brnnnen may be eonsidered as a thermal -spring. If these two 
be excluded, and the mean deduced for the rest, we obtain 40^26 
for the mean temperature of the earth at Basel. According to ' 
the comparison mode by Mexian, with the mean temperature of 
the air At Sirashurg, and at Geneva* this value can diSardbot 
Jittle from the mean temperature of the air at Basel. 

As it was assumed that in high latitudes the temperature of 
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the earth was higher than that of the air, so it was oonveradjr 
supposed, that in lower latitudes, the mean temperature of the 
springs was somewhat lower than that of the lur. This suppo- 
sition-was founded particularly upon Humboldt's observatioos 
between the tropics. But that philosopher himself remarks*, 
that in steep and high mountains, where either the snow-water 
quickly mixes itself with lower springs, or where they rise near 
their origin in lofty regions, the mountain springs show a Iowa* 
temperature than the mean o^lhe place where they burst forth. 
He refers for examples of this to the above mentioned observa- 
tions in Jamaica, and to his own in the mountains of Cumaoa 
and Caraccas. Von Buchf adds to these, similar observations 
cm springs near the Havannah, and in the interior of Congo, 
and remarks, that the inferior temperature of springs begins to 
shew itself already in the south of Europe; and that there are 
probably many springs in Portugal, Spain, and Italy, which dif- 
fer in their constant temperature from that of the air, much 
more widely than the springs in tropical countries. Thus, for 
example, he refers to a spring at St Cesareo, not far from Pa- 
lestrina, near Rome, the temperature of which he found, on the 
29th of August, to be 53^37, whilst the mean temperature of 
the air at the same place, is 60^85. But may not this low tem- 
perature have been brought down with it from the neighbour- 
ing Apennines, which, in the immediate vicinity, attain a height 
Qf2000to3000feett? 

It is easy to prove that it is contradictory to the hypothesis 
of an increase of temperature towards the centre of the earth, to 
suppose that the temperature of the soil in low latitudes is lower 
than the mean temperature of the air ; for if the temperature 
of the earth's crust in those regions were lower than that of the 
air, there must be a stratum at a certiun depth, whose tempera- 
ture would be equal to the mean temperature of the air. Thus 
the external crust of the earth would be inclosed between two 

• Gilbert's Annaleo, vol. xxiv. p. 45 and 4S. 

f Foggeiidorff*8 AnnaL voL xiL p. 407. 

X From a personal communication of Professor Hofffaiann, I have learned 
that a great number of springs, in the deep vallej of Teverone, between Ti- 
ToU and Subiaco, are remarkable fat their low tempeimtur^ which amottnts» 
on an average, to ftom 471* to 52|*. 



Digitized by VjOOQ IC 



Hot and Thermal Springi. 871 

strata, the one of air and the other of earth, both of which 
would be warmer than itself. A permanently low temperature 
of the external crust can be conceived in no other way, even 
considering it to be a much worse conductor of heat than it 
really is, than by supposing the existence of a never-faiiing cool- 
ing principle ; but, then, what could that principle be ? Such an 
hypothesis is shewn to be still more contradictory by the above- 
mentioned observations of Boussingault ; namely, that, between 
the Tropics, the temperature of the earth is constant at the depth 
of one foot below the surface. For how can it be supposed that 
the crust of the earth should, at the depth of one foot from its 
surface, have a constant temperature lower than that of the air, 
with which it is continually in contact ? But that supposition is 
most completely refuted by Bou$singault'*s comparative observa- 
tions, as will be seen from the following table : 

Mean Temp, of Temp, of the Soli, one foot belov 

tlMAlr. theSurflMcw 

Zupia, 80«.375 .... 80^37 to 80^.60 

Mines of Marmato, . . 78M25 . . . . 77^67 to 78*. 12 

Anserma Nuovo, . . • 8^^55 . . • . 85M0 to 8d*.55 

Popajan, 74'.076 . - • . 72».95 

Paato, 64".86 . • . . 65'.07 

Quito, 66*.987 .... 66M2 to 66^87 

Between 6^ south and 11° north latitude, the mean tempera- 
ture of the air exactly accords with the temperature of the earth, 
taken at one foot below the surface of the earthy in a place pro- 
tected from the sun by a roofing. 

In order to obtain a similar comparison in the temperate 
zones, it would be very desirable that similar observations on the 
temperature of the soil should be made in our latitudes which, 
however, it would be necessary to continue for at least a year. 
Till now, little has been done towards this object. According 
to the observations of Rudberg, the mean temperature of the 
earth at Stockhobn is 1^.62 higher than that of the air. Three 
years^ observations, conducted by Herrenschneider at Strasburg, 
gave the mean temperature of the air 0^.54* higher than that of 
the soil. The mean of each year, however, differed as much as 
1.GC5 one from the other. It is, therefore, necessary for tKe 
comparison that the observations on the air and on the woSl 
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Aould botii 1)e mnde in ihe ««bi^ Tesr. For AiA 
iiiip«riBB£e can be attadiad to th^ ahevi» iliffiiiwttfw 

TAkjBg oU eurcmnttMioQS into GmtickmtioB* «e Am! tiMit 
tfaan^ are grounds for Msuumg, tb«t in faigk Istiludai Ai>e««Etb 
lias e hig^kec, and in loir latitudes a l» wc r, tmipMwture than 
the nfeeaa temperature of the air« Thetprings in M^ latetudes 
wbidi kd to dus aaramptiai were, tbefe£Hii^ witbaMdt idai^» 
dmmal^ that if to aay, ipringi which icame their haat bam 
the interior of the earth* On the ^thar hsuA^ thnie ^qnings 
ivliich led to the coBoIuaian that in few laiittM^m the tcawfOfa- 
ture of the soil is lower than the mnan teaftparalare of the air, 
aaem to liave been BMuntaiarapriagB, whioh fanonghtiowK their 
lower tempecatore from higher legioaMk Bantiingfinlr wauoks 
in genecal, that in the Cordillexaa theoe ane •fton no ifmiiif^a to 
be met with for a diatnnee of aeveml hundned milea. Whanever 
he did find any, for example at Santa M arta and at Cartage- 
na, their temperature exactly corresponded with the mean tern- 
peratnre of the air. It is, therefore^ the mare plaiMiUe<to sup- 
pose, that the few springs of wliich the temperatures have been 
determined in those oountries, have only been found in moun- 
tainous districts. . . 

Eupfferfi i$ogfothertnal* tines, drawn through all fuints of 
the earth^s surface which have an equal temperature of soil, an 
imitation of Humboldf s isothermal lines, lose their importance 
in consequence of the above considerations, as, in genend, iso- 
geothermal and isothermal lines coincide. 

There is, however, no doubt that diSerenees wHl "here and 
there be found between the mean temperature of the air and 
that of the soil. Thus, in valleys which are vnrrounded by 
high and steep mountains, the temperature of the sdl may be 
rendered lower by springs which bring down cold from above. 
In this case, tlie mean temperature of the air will be higher 
flian that of the earth. The severe climate of certain mountain- 
valleys may perhaps proceed from this. In like manner, as the 
highest mountains on our globe are situated for the most part 
in low latitudes, it is to be expected that the temperature of the 
earth would there be lower iban the mean temperature of the 
air, rather than in high latitudes. Thus the hypoHiesis of a 

* Poggecdjrff's Annalen. vol. xv. pp. 190 and 183. 
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lower temperature of the springs than of the air, may hold good 
for several points in the mountainous parts of the tcHiid zone. 

On the contrary, the temperature of the scul will be raised if 
the rocks be so fissured and cleft as to admit of the rising of 
thermal springs. Jf such waters rise in considerable quantities, 
and with a great heat, they may cause the temperature of the 
earth to rise perceptibly above the mean temperature of the air. 
Thus, the temperature of the soil at Aadien and Burtscheid» 
where waters of 90'' to 113^5 higher than the mean temperature 
of the air spring up in large quantities, is probably higher than 
that mean. The same may be expected at Paderbom, where, 
according to my measurements, more than a million pounds of 
water are ejected in a minute by all the Padersprings together, 
which are 6°«75 warmer than the mean temperature of the air* . 
The earth'*8 crust being cleft to a great depth, and thus allow- 
ing warm springs to rise, may therefore cause an elevatbn of 
the temperature of the soil. 

But the temperatures of the soil and of the air must by no 
means be invariably considered as identicaL Copious springs^ 
heated to any degree above or below the mean temperature of 
the air, and rising in great numbers, communicate iheir teit:« 
perature to the strata through which they flow. Single and . 
scantily supplied springs can, however, cause but trifling alter- , 
ations. The above mentioned springs in the Teverone valley^ 
between Tivoli and Subiaco, whose temperature is only 47°.75 
to 5S.'125, and whose number is very great, although they yield, 
but little water, must certainly tend but slightly to cool the earthy 
for in this valley all the products of middle Italy, as the vine 
and the olive, flourish most luxuriantly. . 

There is another phenomemm, which, although it is only 
local, must not escape notice. It is wdl known that in certain, 
places there are cavities beneath the surface, in which there. 
is ice both in summer and winter. The mean temperature 
of the ground in such caverns cannot be above 82°, whilst that of 
the atmosphere may be much higher. This is not the place. to 
examine how such natural ice cellars are caused ; it is only neces* 
sary for us to point out their frequent occurrence. 

* VOL. XX. NO. XL. — APAIL 1886. B b 
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If ^pe» lb* mil confine ourMl^es to plnoes where tbefe- tt tre 
throni^nt 11m year^belo^r th« svrfiMe) but include sit plaee^ of 
w&ich AemeaiD temperaltupe t» kwer Aaa that ef 1^ MurAoe 
(and mfiKtthejron^ differ from Ae ibmer av to the cfegi<ee> 
we. diallt intfa & Htd^ aMMilion' eBflQy increase Aarnumber. 

Se Sa u a mie* basi made «»• aoqoaitoted with sereBal 8«A<iei»^ 
ranean eamma aot of which wind issnes, which ib colder t)la» 
the meatttemperatuneof dke mi^ namely^ Ao^c ayer n a of Mondt 
Taitseoo^noar Kome; die VentanAt diella Funera on the isbn^ 
of iBchi% nihidl ttea stiU noro t» the aautii, and ia aa entir ely 
vobania, and ful of boll fspmp ; the caimi of St Mai!»o*anik 
<^Ces;.tlK CaatuuBof CUavenna; the ca^owis of Ca pnina i ii 
Lake IjigaoD ; the cold gvotlkiB of H er g i awt il, near the Wob^ 
I.jintr«e» and daiodkk it is: traeDe Sa«nBtire anfy fgarm xm 
Binglfi ohaeaTatiofi»o£ the tempevature of Aese caverns^ naik 
in the mBmer mcmtfas.; but Ae obacrvattona of Nollet^ imthr 
grottos of Monte Testaceo were made m Sejrtenber; TbenK 
SQMi tB ihew that die* yearly mean temperatwre of thoaa ' 
i&mudiilo«Rer than the yearly mean temperature of the anr^ 
that thflirtemperature rise^as the- atae o na ai/n aaa t ^ 

-In tha Saxon Erzgebii^ Bteicbf nenttaos thmr 
which. a«B lemarkdble fbr Aeir k»w ta mpewtw et TheUana^ 
richiaoble m the Stoekwerifi at JUtianbcaf^ was fimnd hf tan» 
yean obttv^wtions to luure vmean* tempemtumof ^^54 coidar 
than thatto^ the eurlMe, although situated at a depth of 4fift 
ftet. liatbeHennebei^g«RStottn(Aditof Henneboig): oaAa^ 
bigdbadl near JohanogeorgenBtadt, Beich found die tempest- 
tnie sdiout a'^54 \ovw^ than in die Gmde Gottes and Neaijidma; 
Maassner shaft some hundred* feet higher. The Wessaiklav 

atottn<oni the left dacU^vky of the ^alky of the S^^warawnaer, 

above* the AnlonAQtte^ is ako>iemaikaUe>fiir its estBaondijuag^ 
ooid. 

Keidt$ has aiao communicated sonia interestHig obaervid»Dn« 

on tfaepeifwtual ice in the miner ofrtherSaufaergv at EhnenftiaK 

• Vby^gcs dans les Alpes, voL* y. pw 542, witii remarls by Nidiolscmj hi Ma 
Jtamid qrmt. Philds. A& No. 5, 1797>iD Gilbert** AmuOen, TQLiiLii;9n» 

t Beobachtuqg^ii' atber die Tempemtnr dea.Geatdns.in vcndiiedeBev 
Tiefen in^eo Gruben des S&cbsisdien Eragehirges* in den Jahr^ I83(U189^ 
he. Frejrberg 1834, p. 200 and following. 

% P. 176> and following. 
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deadorf. He detcrmiiied the mean temptialujre of the surfaoi 
o£ the Sauberg at 4IP.94. The result of several j^earflf obaenni* 
ticms in the St Christoph shaft, which lies ta Ae veat^ and i» 
thaleastexposed to the cold, was 42^22,, at thirtjf-oaafiwtbtf*^ 
low the surface ;. the same temperature wasi found in tbe Mqk* 
genrother cross-cut,, IjC^S ^ ^^ ^^^ ^^ ^^ shafts ata c^th 
of 281 Iset from* the mix&ae. The temperature is,, thtmt twng 
derabl}^ lower- tbani the mean, temperature of the. sucCacs^ at 
well near tfa^' surface as at a' greater depth* In. the Saubais 
the ice is seldom found lower than fourteen fathoms ; how- 
ever, it was once observed in the interstices of the Old Man, as 
much as twenty, four fathoms below the surfaoa IlM«b- found 
the temperature of the ice to be 81^.982, the air in the im- 
medratef vicinity 8*C025, and tfie rocK at a Kttlfe distance 

At many otfier places, fn the Erzgebirge, tHe temperature of 
the soil was found, on the contrary, to Be higher than that of 
the. air, viz. :— 





9Uk 


Air. 


inskwce. 


AkcBbo^. ...... 


4arm 


w:^m 


v:40s 


HsrkusBiihlliig^ . . 


4af.54a 


U?.9^ 


ip.Sia 


Johanngeorg^stadt, . 


43M15 


41/^090 


2^.Q26f 



At MarkuS'Bc&Iing thef tampeniiise'af the aoilvaMiwtllaftaf 
the. aiTy ia pemackably low^infcamptnriiai toitsietoaliiMDabegie 

* For ftirlher infonnation on icCi^Avenis and ice^groftos; 80B'GbhI«t'ff1feiieB 
Vhjmk Wo^«crbllcl^ v«L iiii p«it L p. im, wak^mrnkKg^ aa^BfelfclA p. 
188, and folUwing* It ir related of asrenU mAk kengrotto^. tiuiUtlle!iM>i« 
onlj there in summer, mad that it thairs awaj in winter. By rei^ring, to 
Iftetbreer jeais^ observations on tfie temperature of the St Christoph sliafti 
ip»flod that tHe maximum occars in November; atid" the mininnmi ih ItpiS\ 
floilut tb«o|iiuo« tfaatllMniiBNarraoldeHn iBi«iiM9r*1^ 
accounted for. If a ^^oould bo. found, wbowi SMait ttefonteaB- iM etf. 
actly 32% ice would be found to continue to increase there till June or evefi 
Jbiy ; and; on the other hand, to decrease until December or Januai^. But 
AvoK'WoalA ug f eithfe i fe ar be the efl^ of the preceding wintte, ahd'tlie 
fltlur that of thapf tidlirig wnamwv Also; acoitfding* tb the- cHtow » tlHi y<rf 
Ik Oudot<Joura. dos'Miiiei^ t.i«^ir4. 2U p. eft),, tW i(« ia tilts cvbfaMlai 
oavem of Besan9on, noar La Cbaux, increases till April, and decveaaas tlU 
October : in Jfmuary tHe i«>mperatbre falls to 20."*!, in summer it rises to 
ar.f. We see,.th»n»tftat.tHfa^-fwtotitewpowsBa p6u^ 
0toi«e4iMf»ia9i««rielisdsMlbltfg:eftMr^^ - 

Bb2 
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the sea ; the cause of both must probably lie in the locality. 
The conclusion drawn by Reich, from the above observations, 
viz. that, in the Erzgebirge, the temperattn^ of the soil is 
throughout 1^.8 higher than the mean temperature of the air, 
seems, however, to be somewhat too hazardous. 

All these facts prove that great differences may exist between 
the mean temperatures of the air and of the soil ; but that thej 
only originate in local causes, and do not stand in any relation 
with the geographical latitude of the place. ^ 

f To be continued.) 



Jnahfeis qfa Memoir on the Structure and on Ae Origin of 
Mount Etna. By M. L. Elie db Bbaumoitnt, Member 
of the Royal Academy of Sciences of the Institute.* Com- 
municated by the Authon 

I >: ihe first chapter of the memoir, after having referred to 
the i.umerous investigations of which Etna has been the object, 
I have indicated the precise point of view under which I under- 
took to examine the subject. My purpose was chiefly to ascertain 
and to explain, more precisely than had been previously done, 
the orographical << accidens^ which have modified the regularity 
of the pyramid of Etna. 

. I must necessarily commence by giving an account of the ge* 
neral features of the form of the mountain. In order to illus- 
trate this part of the subject, t have the honour of presenting 
to the Academy a map, four views, and a relief model oE Etna, 
which I have constructed in part from my own observations.. 
If I had succeeded completely in the execution of these different 
olgects, they would have presented to the eye a complete ana*, 
lysis of this part of my essay ; but even in that case I could not 
have dispensed with defining some expressions, and particularly 
some of the leading features. It will be found, doubtless, that 
the tnap, tlie views, and, above all, the relief model, correspond 

• Bead at the French Academj of Sciences Nor. 80. 183«. 

We hare great pleaaure in presenting to our readen this important 09^ 
molr, communicated to us in manuscript hy its distinguished author.^ 
KotT. 
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fe « Tery finall degree with the poetic image of Pindar, who 
termed Etna ** the pillar qfJieaven^ But this very flatness of 
die mountfun, of which it is easy to perceive that the represen- 
tation does not, at the present day, preserve any thing that is 
imaginary or arbitrary, appears to me destined to become, in 
the eye <if sdence, one of the most striking features of its form. 
This flatness, if well analyzed, would of itself be already almost 
a theory. The sea and the rivers Onobola and Simeto bound 
nearly completely the mass of Etna. A ** falaise^ more or less 
distinctly developed, marks the circumference of the region 
round nearly its whole extent. At the summit of die *^ falaise** 
commences a platform which is slightly convex ; and this again 
is surmounted by a very depressed cone, whose acclivities, which 
BOiay be termed lateral taJuHe^ terminate on all sides at the foot 
of an irregular gibbosity, which forms the mountain properly 8o> 
called. This latter central gihhosity is itself truncated by a 
surface nearly smooth, termed the ffiano del lago^ on which is 
devated, like a sugar-loaf, the notched cone that i$ terminated by 
the crater of the volcano. The central gtbboeity is not a cone, but 
bears a strong resemblance to the remaining portions of pne 
of which a part had disappeared. Its most massive and elevat- 
ed portion, surmounted by the pia;no del lago^ presents as it 
were a trunk, whence, to use the expression of the Canon Recu- 
pero, branch off two arms slightly curved the one towards the 
other, which embrace a space having a rude elliptical form, and 
within whose limits are prolonged the taluses, having their usual 
inclination and regularity. These two arms are narrow crests 
almost sharp, sometimes 'toothed, and whose two declivities are 
unequal The exterior declivities, although steep, never form 
escarpments; indeed, they rarely attain an inclination of 99^ to 
the hmxon. The interior declivities, on the contrary, which 
fine one anothet are abrupt, and often even perpendicular for 
beighto of several hundred feet. The space which they circum- 
acribe, and which is called the Vol del Bove^ is an enclooed am- 
phitheatre, whence thete is no view of objects beyond its limits 
except in the direction of the sea. It is on the flanks of this 
irast abyss that we see written in inddible characters the history 
of the commotions which have given to Etna its particular form, 
and whose meaning it is the object of my menunr to decipher. 
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I ]$hali <mly -pause fm jnibnit to present aeme-deUilrAarqmnB 
an tinlerein; -which is in some tneaaure cdkteraL 

On the 19tii Septcsmber 1804 I ascended to the iiawit^ 
Mcwat £tnB loth M. Iie(^«U de Buch, PnofeBsor iiink, IL 
Acbille Aicbarl9 4uid.aewi»liOtker'€aarans. iIt!lHLs«p|MBaadtli 
nae pr«|»er tbsAiaiiaixaiiTe df ilfais exennion idsouU Imbb futft 
ttf 4beid0OttOHDts to^Mamndtand sopportflajiwestigaticn:; inH, 
in (die present jnaljsts, i di^ ^vnly 'txtxactiioai Ais vbbbiA 
the tsvo foUowing srenmi^s. 

&fhas;beea aaoeeteined that the gceater QwaAer rf thetsppuaa 
anoBS 4>f flaflDSs wlwh ^aoampany adeanic 'eraptioney 
the oaffect of the«tajw .of Hgfat which ema n a t e ftan the i 
\ .ia;ra, and ishieh «re ^sfleotsd bjthe ndepulea i 

and^'dtist disaeiiairtod hj 4be lenipAoB «n ihe <at 
spbsie. in aun se^ Mcauc €f this tfba erj wt ti an, •dDi]h*B:bBiie 1 
aaieedas (to whether uraicaaas, m mny ease, pvadace iroal 
These donbu iume hem timmiy ssmmd bjr fiir H. Oavyin m^ 
gard ita ^^esnviiis, wheae iie aaoeetaiaedv dnring a snasfiemptiDttp 
the emteaof «f aveal jetof tfane ; «nd me ««i«elv«84unFe ob- 
served on Btaa isoostestacble (voloanic damea. Bbmag left iha 
Coaa sfigfejr alMHit an iwur and a luikf bflftre'CkiybBeak, «a ^sdar 
to ascend to t|he«dgeidF diecirater, tfaefsefaie light «f the 'Staia 
enabled ^us la peroeiYe, 'On the coiaiBenc»ment of the •ascli mty <f 
the 4>pfer cane, a white *spaee ndbose «sdaur ^as r anasd fajr llm 
aharirtioa oftl^ eocke^and bysaUnecAoaesaeaeesifaamf a^vesiy 
styptic taste. In the miidst of this space, at aefreral poims, ^as 
distiaguMbed pde and searcely kiminons laiaes, ariiiofa i 
to issue from «the earth ; they aooafiied the ari6oeB<if 
irregudar opeoiDgs, wUcb were from one fla two yaids ia widA, 
and were ovAj Ae*enlargement8<if a tortnaas <rai4ee. Thaaa 
iames were «iindently psoduoed by a gas disengaged fcam tlie 
creviee, and wbich did not findtheiOKygea aaoeasaryfai' ita uass 
buatiaa tiH it reached tbe external air. The coodbusliasi took 
place Hbaost aaaatjy at^be level of the snrfiioe af the ^j^rawni. 
The flame tai^ly roae to the height of a yard; ft pradooad w 
aoimdaameaAiatialeraiktent, pretty aaalagoaste tiatt of seaasBsl 
bgbtsd fagats^ ar raChtr tiiat wbidi is lieard at the lattnas Mtm 
blaat-^f uraace when the Mowing q^paratus is badly t 
The fases p r sdwss d by <he cambaation did snt ii 
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4h«t ibc Aame wm «iqip«rt^ bjr t9u^tnuret<od ^ydm. 
. wmi ailonwUHk, W>ea the «!•« lighted iiplbe mouBlaiiw « 
iMgUaidiclMid w» men Uki^giUmelbom timi fMMWmhr 



. imibtiatgntt4dtkefgm^'aMerlSamA09^ 
smow^hmt^mmwumyiotlmr pmu cif its Mgnlgr 4muov tbeer 
lii^twiyMinij luMng4i vhifiali «akMw, jbmk or l(9i8 410118% 
•ohkfiy of vitteiy wipour, Jbut hurim aeveffthelasB « 
r«dbiirQf«Ql|dMin»itJUKl4B4imtkaoids^«^ tbe4>tbv 
df IJMie aokb fwedoanaated ^JUmi^Q^ TJie surlaoes ^aoMii 
jdMok 'iben^iqpoMrs mem JSimngiisfd wove ao pMt omemi ^ «ir 
JiMe cMciw>K»ao€fl» wbi oh fMeve ^mMamtiHicg while, 4Mi[ ^omeUiMi 
^eiiwJ of anmnn y y ril»w lamt bythffohknttetof ii»s,iwraf > 
DMMTjF- jreUcMF J)y iiaijlioles of la^ta iiHesed 4agr lh(e sfAd vapouKi. 
Jtt MBit fiwiirttl fiMind inUle fih i twn gr^BH. flMMd with •al- 
tered fikjivwuiemt yellow ia«a ia wkioh aottie anaU aodvdes ^ 
miitfbm rnvteJAmemsmiad, In «y wc^iok I Janedeaoribed tht 
ffod«^ft of the erv|^tio«i«f £tBi^ but the luakft^ this jnaljW 
JoBotfeKoitvat^ jNwaMit lo enler into detiolg^cNi this Ailyeot 
The {Sfoduots of ih^ en^otm •f £tea remsakie ^xtemalljr 
$immm[^gpmi$, mmf oAat wnkiMWa^ Imt they ptttseat a peoi^ 
luK pQwysatlOB ^rbioh bidieite hiM ttot been ttet with «zoqpt ia 
AiMse of StroiabolL Pjrtffessor Qusxme Bam, in AaMmoir <m 
the composition of rocks called grUnsiein (greeaslooej^ hMS pub- 
fished iiv the £nt -time tha fact that the Jasas of Etna do not 
oamaia ixnxmiBSk felspar 0f orthose, bst iMbrmderJil^pan, Tbey 
Mm ooupased ot Laitvtd^rJSfUpar^ 4mgiie, and feridoU ^oHvio^ 
The lobsfir.vatioB of Piwfessor Jlase mm aot iLaowo at the time of 
0mt eMf^ilmsL^ Jbut the true ooiaposiriaM of itbe lavas of Etna 
cDiiklaot laqgesciyeri^e^Kperieaoedcyeof AJL deBuch, who 
iposa&ed it out to aa fthnasr tbe fisst laasieBt we Teached tba 
mlcanic omm. Jfy suhsmiiietft ^xflBngiaas afflodled a ooBstaal 
^aofiriBatiaa of this £i»t observtfdoa. 

The Xonr of ^eocroaDbii^ om ^he tia^eof the ActwJeiny iaduoes 
jBTto^ufipreisalso vaPQasaemarka >ehuiyeta tbeiM^ ^m g t ioiis 
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of Etna, but still there is one fact whtdi it is necessnrjr to meatioBu 



On the Ist October 1834, 1 yisited the extnemity of the i 
of lara which had issued from the flanks of Etna in the month of 
November 18S% that i^, twenty-two months and a-half pie» 
T iously. The stream had stopped at two miles from the town 
of BronUf on a gently inclined massi at which point it had ao> 
cumulated to the hdght of about twelve yards ; it was stiU 
hot in its interior, and on traversing its surface little gusts 
of extremely hot air issuing from its fissures were every in* 
•tant felt. Besides, there arose from many interetioes situated 
thiefly on the most elevated portions of the unequal sorfine of 
the lava> little streams of watery vapour having a very elevated 
temperature. These vapours had a strong odour of muriatie 
add ; but no traces of sulphurous acid could be distinguished. 
They deposited on the walls of the fissures a considerable quan» 
tity of saline substances, and chiefly of muriate of ammonia, 
Ivhich was sometinies perfectly white, and sometimes coloured 
onmge^yellow by the chloruret of iron. At some points the sa- 
line deposit was slightly coloured green. The muriate of am* 
tnonia was sufficiently abundant to enable the man who acted as 
my guide to gain a livelihood by collecting it An attentive ex- 
amination convinced me that the vapour and the saline sub- 
stances were disengaged from the parts of the lava which were 
not yet cooled. The question as to how these substoncep ooold 
remain included in the melted mass during years, is a very di^ 
ficult problem in molecular physics ; but as to ihejbd it seems 
to me incontestable. 

Among the phenomena presented by all great eruptions, there 
is one which, notwithstanding my de^re to abridge, cannot be 
passed over in silence. These eruptions are almost always an- 
nounced by shocks of earthquakes, which shake not only Etna, 
but often nearly the whole of Sicily. These shocks are not al- 
ways confined in their effects to ample vibrations, for frequently 
iliey are sufficiently violent to fracture the mountain, which thus 
yields to the force acting on it from below upwards; and to se^ 
parate the walls of the rents thus produced to a greater or less 
extent, sometimes to a distance of several yards. These rents 
gene sally follow vertical planes, wh'ch pass nearly through the 
^e £3|is of the yolcanic chimney, and which cut the suifaoe of 
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Ae mouQCaiR in the direction of one of its meridians. As soon 
as such ft fissure is formed, the lava which bubbles up in the 
central vent speedily enters, and almost always opens for itself 
there a passage, by which it flows out laterally on the flanks of 
the volcano, producing a lateral eruption. Many eruptions of 
Uiis description have taken place at a great distance from the 
axis of the mountain, and at an inconsiderable height above the 
tea; one occurred near Catania, at a distance of «x leagues 
from the great crater. 

The lower part of each of these meridional fissures, of which 
1 have been speakings remains filled with lava, and a vein is 
thus formed. As to the upper part of the fissure, situated above 
the pmnt whence the lava flows, it often becomes filled with 
scoria* or debris ; some, however, of these fissures have re- 
mained empty, and a part of the grottos which are mentioned as 
occurring in the mass of Etna have had no other origin. Near 
Nicolosi, there is a grotto called GroUa dei Palombi^ whose en* 
trance was cleared by M. Mario Gemellaro, and into which I 
descended. The breadth of the internal hollow varies from one 
to four yards, and I regret I cannot describe it at present. 

In the eruption of 183S, the phenomenon of meridional frac* 
turts presented itself, accompanied by remarkable circumstancesb 
A fissure was produced in the direction of Bronte, and thus 
opened an exit for the lava on that side; another rent com* 
mencing at the summit, which was till lately the most elevated, 
and which was at last broken -down by this occurrence, crossed 
the Piano del Logo in the direction of Catania ; other accessory 
fractures took place at the same time ; and in this eruption, to 
make use of a common expression, the mass of Etna was com- 
pletely " eioiUT" The rent which traversed the Piano del Logo 
produced destructive efi*ects, which, if our time permitted, would 
be well worthy of being particularly mentioned. But the most 
curious, perhaps, of the results produced by this fracture was, 
that, in dividing the plain termed the Piano del Lago^ it changed 
the relative level of the two segments to an extent amounting 
often to more than a metre. On the eastern division, which has 
sunk in height relatively to the other, are still to be seen the 
ruins of a small ancient edifice called th^ Torre del Fibmfb, 
whicli was built 1600 or 8000 years agp. During this lapse 
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mt iine, as ihydoae long ago TPmrhit, flk produdte rf lite 
eruptions have wntonikMl comd tbe ifiMoiatioii ciT lhe%«il*. 
ii^^oniy to the inmgnifiauit iieigiit ttf tmoymtd/gf 'The vent^ 
^hich I Imire spvkea^knrv^ kidnnguig dye rJkiat )e«el cif ^ 
two «egincnti«f :Ae item dot i L iy, cftund at^oaoe m dumgeef 
-Ama nwre coosidendde than kadTeaidlad hmm dw aaaMalitted 
fPfodnetaof tlieiepiipciooBofjigea. Tkm€kmmgS'9tr^hdme\emi 
pio w us , Chat Etna does aot repna aa ii aii . wwi blu . < a nad afelM^ 
and that the segments into which the meridiwd iwli ^damAe it, 
4MFe ^UBCofrtiUe of a cevtain «bange vT fMsilM* ia the %otal 
ttnotmt of in o ve a wn t wfaidi the legmeats tof tJbm htne mnitf- 
^vne in oonaaqoenee of the ^ Haikmmtt^ ushidi ^ooouned ia 
mS, ta be regarded » a nakiag or as a **aawl c »eB wnl ^? 
Meassres «f height would hem he iif fiaat asri^taaoe, >lf k ipne 
ysoiMc to ghre theai aniionat pvecieiaM ; 4i«t in 'Aeir db a tmie, 
ft appears to me tbift «he nfumatima wamy he w. i 4nd[ hjr a mjr 
-iiiiipte «ofc ef reasomag. The aealts ef iheljpaoivrM h e hig aa- 
yaraaed, ft is ewdeot that Ae vataoeid the law aw Uau haB i ia to - 
govie aa increase of aiae, and that nUm wdargement aa utssati ly 
presupposes a tumeAtctfoa. The moumaia has shenfore been 
^cvated, and to aa extent mAadk m^ easSy he caletibMed if 
Ae breadth and length of the -fissures ^rere enu^j Icaefm. 
This araotmt of elevarion is -efiAentl j wwj wnM) trait *aiifl the 
*mere existence «f such a change is aa impeitaot hssL The 
-eje^ed vdeanie nurtter which a cca ia sa latea mm the oeiAnd gih- 
hosity ef Etna, increases its hnght wish -ealscase aiewaesB, snsse 
the lower pait of the Torre M FOcmo^ is MsD visibfe sdker a 
lapse €i '2000 years ; and, indeed, cKtreaiety precise 
ments woeAd 'cvidewtly be oeoessary, tie asuutahi jf^ i 
mnt d&ffj mnd vnder vur own €^«, eru f Mmi s cmUrUnU^ ^ 
than ^mmkvemenf^ t^mersoH^ mm ^Etmm^ 



Pavt U^—Dimsimw <f ike tb$dk% tfEtma info i 
fiaMf.-^MiBeralogistB haw often complaiiied of the m a n at o o y ^ 
£tna ; bcrt, in lAie ^yee of a geokgist, ebe 
greaft Tariety. Bik ibrmatsans at leaat •can he 

FirH^ The rodcs termed Prtasttife, whkh do «at ap p t ar mmf 
where at the -sarfaof) but whose e«bteiiae huiisalh 
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m(m pmitac rmik^ecttd bj tbe moatlM of At 

The Second Formation^ indicated on the relief iMicirl hf 4km 
j^iii^wtcoXuaum^amfomA. tf cakartevs imd asenaceons irackf, 
iiflMch cDQililula chieBj Uie laaiitaias fmn vlwdi JBtna k »- 
IMratad bgr ibe riaacft ^StNidb and OaoMti. Theae i 
and arenaceous rocks rise at several fMtttt aa the indoMd \ 
Inmaded by Amm iMwr% and ^tim vdlcaaic pmhicU vepase on 
Aeactgesefihair upfttiffMd beds. I beliere tbe gaeater pact tf 
ibtie dopoflite naay he refarmd ila the loircr cbalk. 

The Thkd FarmmUgn. that iadiealad hj a Uue tint, is mm^ 
fmad <if faasakic nxfki^ which «aiMititute the Cydopean ishudl^ 
thedhill flf Moka^dM^alaiua, and the cahanoar escarpaaeotsaf 
PateoM) liaatba, Adarao, loa. fiDC. 

The/dparA/WflMi^iafiy ookMured flreen aa the laodd, inclwiM 
the jdopasit af ivdied ipdible^ ihraM^g a line of JiUis at the juao- 
itiosmf xheflMtt of Catania aad liie first aedivkies of Xltoa. 
Xhe liters ^ Ihb mass rise tMrands Etea uader an angle af It 
ia 5°, aad facaeat to it ibeir asearpaMat Tbejr seeai to he aa- 
fariUe ia aM of the aHist tacent lertiary dflfNuits which wmh 
aouad ^utVwi dd Bovt. 

The FjfihFormaiiom^ indMatad bj the i^rey oaloor, AMnpaa- 
hattds the aaoaaft bnas of adudi iheaKarpaiaats ooamst kad^ 
finally. 

The Sixlk Formniim^ j e prcgc a tc d bj the farowa aad ia some 
posDU -bj a iwd acbse lint, is coaspoead of the afkodem e^ecliaai^ 
^wfaase flutss is daily aagOMntiag. 

Of dieae nx ibnaadoaa, tbe two kst aoljr pvetent themselvesia 
4ha laoimtain properly sa called, and caBsequeaiiy it istbeiriavafr. 
dgatian which intecests as a»re Arecily ; bai tbey are, at tbe saaM 
lime, rhasr whose ODaqMneot parts k wouhl be most easy tocoo^ 
iDMidanaeraiqgioally. In one, as ia the other, tiie tacks consist of 
Uhrador idspar, of aagite, an^ of peiadote{oU¥ine),aad in tihe tsra 
iDnBudons the atMteiof aggoegstioa of these sabstanoes difim 
lijrahgfat Aadea. But i^ instead of ooasideriag lliese nad^s mi- 
■ecakpoally, wajngaad theas iaa geokfpcal point of view, that 
as, 49 ta the general dispontion of their massei^ we peioeiae, aL 
most at the first glaaee, that tbey form twa a|rsteaM, which ans 
tfaeoaeof th&other; to aoBplay an aqnasMoa aL 
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ready consecrated, we recognise in the older of these two fonrn* 
tions the summits qf an ancient world buried under a world of 
modern origin. 

The products of the present volcanic vent form on the mass 
of Etna a mantle nearly continuous, which is interrupted only 
«t certain parts of the central gibboaty, so as to permit &e 
mare ancient rocks to appear. 

This arrangement might surprise at first nght, for it wodd 
liave been natural to presume that the ejected loose matters, whidi 
form the chief mass of the products of the great crater, would 
have covered the entire surface of the central gibbosity with a 
thick bed of cinders and lapilli. It is, however, sufficient ID 
cast a glance, when the weather is clear, on the eastern put of 
Etna, in order to perceive that several very extensive porticms 
<if the central gibbosity have not been completely covered by 
the ejections alluded to; but they have only been, as it were, 
aprinkled over with a small quantity of these matters, whicii in 
time have been collected in the ravines, whoae bottoms they 
mark by a black train, while all the rest is 1^ uncovered. In 
the'^plaoes n^r those where it becomes hiterrupted, the mantle 
of ejected matter is, of course, extremely thin, and we can, in 
fact, ascertain that these recent volcanic products are accumu^ 
lated on the Piano del Lago^ and even at the foot of the uf^Mff 
cone, only to a very inconsiderable thickness. 

The observations already cited relative to the Torre delFiloiofbf 
whose foundations only have been concealed by the eruptions of 
fifteen or twenty centuries, prove the extreme slowness with 
which modern ejected matter accumuhites on the central gib* 
bosity. The accumulation of these recently ejected matters pro^ 
ceeds much more rapidly on the pcntions of the mass of the 
mountain which are removed from the centre. The base of the 
Greek and Roman monuments, which still exist in t^e town of 
Catania, has been enveloped to a ipuch greater extent than the 
foundation of the Torre del Filosofo by products of eruption* 
The port of Ulysses, near Catania, was overwhelmed by a cur* 
Irent of lava, and the relief of the whole surface of the vicinity of 
that town has been much more changed than that of the Piaiib 
del Logo during the last 1600 or 2000 years. 

It is on the lateral taluses of Etn^, and on the sH^htly indraed 
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platform which terminates them, that the largest mass of modem 
folcanic matter is accumulated The lavas and the loose voU 
canic substances are there stratified bed by bed, and it is to the 
fegular laws a<icording to which their accumulation has taken 
place that we are to attribute the softness and regularity of the 
acclivities presented by these places. The flatness of Etna, al- 
ready particularly mentioned, is the expression on the great scale 
of a part of these laws. The successive materials, which the 
eruptions add year after year to the mass of Etna, are, in fact, 
the elements of a cone extremely flattened, whose inclination 
does not exceed 8^. The extreme limit to which we can ima* 
gine that the indefinite repetition of these eruptions tends to give 
the form of Etna, would be a oooe infinitely less elevated than 
that of which the nucleus of the central gibbosity seems to be 
the debris. If this nucleus did not exist, Etna would not be 
elevated at the pesent day above the point of meeting of the 
prolonged edges of the lateral taluses; — that is to say, it would 
not have been more than 1600 to SOOO yards in height. It is 
evident that the central gibbosity owes its existence entirely to 
the pre-existing nucleus which forms its chief mass. Far from 
continuing the formation of this nucleus, the eruptions of the 
present day tend, on the contrary, to sink it, and to make it dis- 
appear. The philosophers and geologists who, since the days of 
Empedocles to the present time, have seen Etna cover almost 
periodically its flanks with new layers of cinders, scone, and 
lava, have admitted, almost without examination, and as a fact 
which was, as it were, self-evident, that the entire mountain was 
simply the result of the repeated gradual additions of materials, 
all similar to each other, and similar also to the products of 
eruptions taking place under their own observation. Indeed, at 
first sight this appears almost as natural as to attribute the en* 
tire growth of an oak to the repetition of the phenomena of ve* 
getation which had been observed in it during one summer* 
But the observations and reflections, of which I now present the 
analysis, appear to me to prove that the whole mass of Etna 
cannot be reduced to elements all analogous to each other, and 
having a similar origin, in the same manner as the successive 
layers of which the trunk of an oak is composed ; and that in com* 
paring the increase in size of Etna to the growth of an individual 
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of dw: fegcAwiAt Uagdon, we-tbouU; anmit the Mme enorM 
i£ ?ve ftttribitttd tm an ivy plant tAtrngromAot tin oki< cImI tree 
to* wbote trimk it isatt&ciMid.. 

The fiBfttnrea tnil j diaracteriidc of die fimni of Etmi) tkose m 
iplich its mode of tnlargvniGBt and' its; Ibmt^ origm eocmr vamdl 
diatincdy cfiapli^cd, are then, as theoDG haad^ the faebl«ni>s9 mA 
llie aoifonnity o£ the iDolinationB- prasinittd hj itv baw ft^os' Ao 
feci: cf Us cental gibbosiiff t»-\be banks of the fivers sand die 8e»- 
shfloe filiicfa. snnxKind it;, and on dieiither^tbe abrupt reiief^ dki in- 
wktedpontian^andthediflJQiatedicociditioiiof the intermtl-miclena 
^ dial same gibbonty. TbegenUeshipesoftheba9e'ha¥e>bwmpi«» 
diiced b7dw(^Mntkln of debris (uaisexiifolai);' but A^ pra* 
jeetingoudine^.tfaa imulatei p o w ti oo,.and thebPoheaup'sOrQeture 
o£ die central gtbUoiity^ oiwe thrir first origin t»a mabvemeKi; 
andtsuch ina-for worda^is the thearjuaf Etna; TBe sU^etureof 
the internal nucleus of the:oenfnd giUmity ir exhibited' in- thcr 
asearpmentaof the vbxH elliptieal amphidieatre, tcmsed the Pkl 
tkl Bove. These escarpments are« eoai posed' ofi nwiiy htmdMl 
layersy formed alternately of toAa^ of fusion, wiiiehidMFep 9nm 
nodera lavas by certain shadn^ and of itagaientsry and" pial«o* 
Buknt matteis.-raoie or lesa^ solidly aggregsTdd. Their tiiiekness 
mries from half a yavd to several, yaeds; These' kyera^ whose 
r^iularity is^basdly ever deimged, exosptr to ai limited extent^ 
by the cimsing of veins or by other scddentld eireotrntanon) 
fioequently fonn undulationa vfYndk senrind^ no of those of sedt- 
aaentary beck in the high cfaaineof inonntaiaB^aadithey do«i wirii- 
atit even having* their pamlUliMn or consrcpiently their thirfuiess 
idleredy althon^ in these undnladons their indinaiion sometinies 
amounts to S7^ This absenoe of' all variation in the genersl 
arrangement of the layers pevails through the entire circruit of 
the Vid del Bove^ and it has strock me foneibly eaeb time T have 
had occ«on ta direct my attention to the mmtfrnUeofim esunp* 
nsencs. My observations on this subject may be suamsed up by 
Si^ii^, that die numerous layers of melted^ andiftvgtnentary nsati* 
tcrs which alternate in ordar to femr the nucleus^ of tho central 
ipbbosity of Etna become em^vcd anvultaaaeouftty, jmd' pass hi se* 
vend different directions^ fitmi' a position, ncarlyt horizantlil, to 
an ificfination of ^'^ to 90^, without having their scraetuns or 
tUdwesa altered, in ai constant maoneR These layers am evf- 
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tmwKwnmbf hf aa iquii«B$e mudbttr of wns of ksa^ amietimesi 
yerdcali sometimes more off lesB obliquey wbiohy less criUDbling,; 
.Uhui the bfidfl) somtiimcs projiBot beycHid the escarpmenU like 
rfvuiis •£ gigMilkwiiIk^ These: veins art oldfissur^S) anal^gpiu* 
to the HsendioQalreiiiaof Etoa^ thai have beea filled by ancienlk 
lavas, and Uuoufh whioh the mdted vQlcanic matta*» now doi- 
posed in regiilar lay«r% would seem to have issued. But notwiib^. 
standing this^analogj, it must be remarked Uiat these veins hava 
ag^ecal tendtacy tb aa E.N^ direclion> wbioh shews thattba 
fractuiKs. which tbey baye filled were not meridioaal fractures^ 
standrngin connexion with a central axis^ and that at the epock 
of tbecaitflowing ci the laiFa> the eruptions bad Dot,, as at th« 
puesent daj^ a fixed and determinate centre. 

The lodk being cuC aa sharply in the eacarpmenta of the Fad! 
dti Bboe^ it ia incontestable tliat Una vast circus owes ita exist* 
\ to tbe removalof an enormous mass of matter wbick fiae^ 

fly occupied the ^MiGe^ or at least a great part of it*. Frofea- 
aofi Buckland> Mr Lyell, and M. de Bucb have sucGessiwelfi 
fiMrmed the idea that tbe matter now wanting must have been 
ingnlfiedin tbe interioi of the mountain^ an c^inion which saema 
toi me tbe Most probable ibat can. be advanced*. Tfada ingulfmen^ 
say have been oompaiable to the falling in of tbe voIcobo of 
Papandayang^ in the blandi ofi Java^, and to that of the cones 4if 
Garqnairann» and of Capac-ufttav in the Andes o€ QuittK But af 
the lavmi does. not nse to tbe extemid aurfaoe eithec in the- voU 
canoa of Janaior of Quito^ we have abundant latitude for con^ 
omdng that there are easpty s|Hnea^ in their interior ; while if 
oavities exist under -Etna, they must be filled by Uurar at leas^ 
during tfaa pefiod o£ eniptioBS^ fan the lava b then devated evei) 
to the sumaait. The surface that the. ancient lavas have covered 
waain diisreqpect in tbe same a)nditi€ai aa modern £tDa> for. the 
kva. flowed to;tbe surfaoe by fissiires^ which were produced, at 
ondnni iniertda We mi^t in fact say that tbe ingulfment 
would takft place: iui a cavity whieb the lava, filled and abandon^ 
ad aUeraatdjr.. But if the lava coukL issue from that cavitj^ 
eonld. reentar^ andibasubmilfed to apressuxe capable of making 
il mount by' tto- fissua r a -tftj tbe exjtcBoal sucTace,^ there seems nOr 
thing' ta^Msbfe'ifttbaliesviBg.tbAt. it may have. upmsed that sur- 



Digitized by VjOOQ IC 



888 M. L. Elie de Beaumount on Hie Structure and 

face. Such a soulevement would eren render it much more easy 
to understand a subsequent <* eboulenient.*' 

The question thus presents itself, Whether the masses which 
fbrm the circuit of the Vol del Bove occur at the present day in 
their original position, or if they do not owe to a soulevement 
subsequent to their formation, the outline which elevates them 
irix>ve the whole neighbouring country ? I have been led to de- 
cide this question in favour of the hypothesb of the ^ souleve- 
ment^ by six considerations, nearly independent of one another: 
viz. 1^, By the consideration of those veins which rise to the 
upper part of the escarpments of the Vai del Bove; for, if the 
fissures which have given rise to these veins took place across a 
mass of such magnitude as the nucleus of the gibbosity of Etna 
of the present day, the melted matter could not have filled them 
to the top. Sd, By the consideration of the thickness of the layers 
which have been formed by the melted matter poured out from 
the openings of the veins ; for a mass of melted matter flowing 
from the lower extremity of a fissure on a plane so highly in- 
' dined as some of the layers are at present, could only have 
formed a narrow current 3d, By tlie consideration that the 
volcanic products given out by the openings of the veins ara 
equally distributed on the two sides of the opening, whereas on 
an inclined surface they could only be spread over the ade to- 
wards which the slope was directed. 4M, By the consideration 
of the invariably insignificant thickness of the layers c^ loose 
matter^ which, if they had been received on a surface inclined 
under an angle of ST, for example, would have slipt down, and 
have been accumulated at the base of the decUvity to a consi- 
derable thickness, and thus have given rise to a rectilinear talus. 
Bth^ By the consideratk>n of the uniformity of the thickness pre- 
sented by the layers of melted matter, even in the (daces where 
they are undulated ; a fact quite contrary to the phenomena ob- 
served in nK>dem lavas, which, when they stop on an tmdulating 
iBurface, present alternate enlargements and contractions. Finally, 
I am anew led to the same conclusion by a 6th order of conA- 
derations^ which seems to me still more conclusive, and in re- 
gard to which it is necessary for me to enter a little into detail 
The uniformity which I have particularly specified as diarao- 
terizing the layers of melted matter in the Val del Bove b not 
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coDfined to the aboenoe of cooiractionB asd enkrgemento ; this 
UDiformity pervades all the details of their structure, which is 
found to be iuTariably the same whether we observe these layers 
IB places where they are nearly horizontal, or examine them at 
paints wha^ their inclination augments or diminishes gradually, 
or finally trace them where they present,over a great extent of sur- 
face, a general slope of 2S^ to 80^. Now, this want of relation be- 
tween the structure of the layers and their inclination is a fact dia- 
metrically opposed to the appearances presented by all tlie great 
€tream8 qflava^ for in them the form constantly varies with the 
intensity of the inclination. The great currents of lava owe 
to their aze itself, which permits them to spread over large sur- 
faces, and prevents them from losing their heat for a long space 
of time, the peculiar laws whjch regulate them, and which dif- 
fer more from those that regulate the lavas occurring in stripes, 
rounded masses, and stalactites, than the laws of a great river 
differ from those of a small streamlet of water. 

I have endeavoured to ascertain, by a table of observations, 
the laws of these great streams of melted matter, and have, for 
this purpose, measured or calculated sixty-eight examples of in* 
clinations cyf great currents, taken indiscriminately on the flanks 
of Etna, in the vicinity of Naples, in Auvergne, on the banks of 
the Rhine^ in Iceland, and in the Canary Islands. I have 
united these sixty-eight measurements in a table, and arranged 
them in the order of magnitude, noting at the same time the chief 
features of the current to which each of the measures refers. The 
limits assigned to this analyus do not permit mc to develop the 
various conclusions which may be deduced from this table, whe- 
ther considered by itself, or in comparison with other numerical 
tables which I have also added to my memoir, viz. a table of 
the inclinations qf numerous currents of water ; a table qf 
the incUnations qfa great many taluses qf hose matter ; and a 
table qf the numerical amount qf a variety qf inclinations 
to which our eyes are more or less accustomed* I shall limit 
myself to the statement, that from this table there results the 
conclusion, that the structure of the rocks left by a large cur* 
rent of lava on the surface of the ground varies according to a 
certain law with the inclination of that surface ; tliat their na^ 
ture is as it were a Junction qfthe incUncUionm Now, the layers 
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of lava which enter into die compotttion of the flaoks of tlic Vol 
del BoDc present horizontal dimensions comparable to those of 
the largest currents which have been thrown up by volcanos <rf 
the present day. Their mineralogical composition is almost 
identical with that of the lavas of modern Etna ; the laws de- 
duced from the above-mentioned table are therefore applicable 
to them. We ought, then, to expect that the volcanic products 
formed on declivities having extremely different inclination^ 
should have acquired also very different structures; and as we 
perceive that the structures of the layers which are nearly hori* 
sontal, of those whose inclination gradually increases, and even 
of those which are inclined on extensive surfaces at an angle of 
from W* to 80°, have in all respects precisely the same characters, 
we are warranted in drawing the conclusion that tiie difference 
which exists in their present positions is the consequence of the 
movement which the layers of the one series or the other have 
undergone since the period of their solidification. 
' It only remains to determine which of the layers have changed 
their position, — t;ho8e which are horizontal or those which are 
Inclined. Now, if we look in the table for the place where the 
layers of the Val del Bove could be interposed, without, from 
their general characters, forming a considerable anomaly, we find 
that they could only be placed in the portion comprising the 
currents which have stopped on very gently inclined slopes* 
From this it is evident that the layers whose original inclination 
is changed, are those which are at the present day highly in- 
clined ; and that those which are nearly horizontal have, on the 
contrary, preserved in relation to the horizon nearly their origi- 
nal position. 

The considerations of which I have now given the analysis 
unite with those which I have above simply mentioned, in prov- 
ing that the portions of the layers of the escarpment of the Val 
del Bove which are highly inclined, are not at present in the po« 
«tion in which they were originally accumulated. 

The inclination which has been acquired by some parts of 
this system of beds, has not been a simple movement of pres« 
sure, or the effect of dislocations purely local It is sufiident 
to glance at the panoramas I have sketched, in order to .perceive 
that the inclinations present a disposition, indicative, when taken 
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as a whde, of a tumefaction, Which, in elevating the entire mass 
of the caitral gibbosity, has communicated to the lateral por- 
tions an oscillatory movement. The surface formerly nearly flat, 
and now replaced by this gibbosity, has been first repeatedly 
fractured in various lines having a nearly constant direction. 
The melted matters have been poured out through the fissures 
thus produced, and their fluidity must have been nearly per- 
fect, for they have flowed through rents of very inconsider- 
able breadth. These products were then spread on both sides 
of the fissures, in thin and uniform masses, similar to those 
composed of basalt, which in so many diflerent countries, and 
especially in Iceland, are superimposed above one another, form- 
ing vast plateaus whose surface remained always nearly hori- 
zontal, in consequence of the subdivision of successive lines of 
eruption on an extensive space. The eruptions were, like those 
ot the present day, accompanied by disengagements of elastic 
fluids, which) issuing like the lava itself from the whole extent 
of the fissures, carried along with them scoriae and cinders. 
These scoriffi and cinders falling back like rain, both on the 
Uiva and on the neighbouring spots, produced those uniform 
layers of fragmentary substances, which alternate with the lay- 
ers of melted matters. But at one period, it would appear 
that the internal agent which had already fractured so frequent- 
ly the solid surface, having doubtless exerted an extraordinary 
energy, broke up that surfbce^ upraised itj and since tftat time 
Etna kas eaisied. 

^rhe ** soulevement " does not seem to have operated here 
firkh the same degree of nmplicity as in the localities where it 
has given rise to regular craters of soulevement, such as that of 
the island of Palraa, or the circular walls of Teneriffe and the 
Somma. The eflbrt which has elevated the gibbosity of Etna, 
seems to have acted, not at one single and central point, but in 
a straight line, represented by the axis of the ellipse of which 
the southern, northern, and eastern flanks of the Val del Bove 
form part ; and it appears to have acted unequally on different 
parts of this straight line, so that its western extremity, which 
corresponds to the present volcanic vent, has been elevated more 
tfian all the rest. A similar soulevement could not take place 
without rupturing the masses so elevated, anJ the rents neces- 
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sariljr corresponded principally witli the line of soulevementyiv 
diverged in a radiating manner at its eztreinities,— -« feature 
which the memoir shews is in accordance with the phenomena at^ 
they actually oecur. 

The elliptical amphitheatre of the VqlddB&ve presents^ tben^ 
all the characters of an irregular craitr of eouUvemenii bnfc 
here, as in all analogous cases^ the question presents itself^ m ta 
what has become of the matter which formerly filled up the 
now empty space of the circus, and whose extent the fractures 
produced by the soulevement could not nearly have equalled. 
I have already discussed this subsidiary question, and with- 
out pretending to decide in an absolute manner, I have an* 
nounced that I coincide with the opinion expressed by Dr Buck- 
knd, Mr Lyell, and M. de Buch, who reg^urd as the most pn^ 
bable hypothesis that which maintains the swallowing up of the 
massinth^ interior abysses of the mountain; a view whic^ seemaK 
to me so much the mpre probaUe, that it is in some measure in* 
dicated by the phenomena on a smaller scale, but still of an au^ 
logons nature, which occurred on the surface of the Piano dd 
LagOj under our own observation in 183S, and at other recent 
epochs. 

It remains to be ascertained whether this soulevement was 
gradual, or was effected suddenly and at once. The latter sup- 
position seems to me the only one that is admisnble. In fact, 
the nearly perfect resemblance which exists between the volcanic 
matters composing the nucleus of the central gibbo^ty, and those 
whidi are produced by Etna at the present day, leads us to the 
belief that the volcanic fire acting at the present tine, is <mly 
the continuation of that which produced the ancient cheated sulv 
stances. Now, the fire not being extinct, if the soulevement had 
been gradual there would have been a continuity and entangle* 
ment of the ancient and modern products ; there would not have 
been that complete discordance of position between them, which 
constitutes one of the most striking features of the structure oS 
Etna. 

Such is, in substance, the result of the observations, with wbieh 
I have been occupied on the fiaoksof this volcano ; nevertbeltsa, 
I might have believed that my essay was ineompletr, if I had 
terminated without discus^ng, as connected with the facts of the 
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taise, the arguments adduced against the possibility of a souleve- 
ment tn Tolcanic rocks. But as difficulties such as I allude to 
cannot prerail against direct proofs, I shall terminate this ana- 
Ijsis, which is already too long, by simply pointing out the dis- 
cussion of which I haTe spoken to the attention of the *< com- 
missaires,^ to whom I feel desirous that the Academy should re- 
fer the detailed examination of my memoir. 



Qwe^fion^^y&r Solution relating to Meteorology^ Hydrography^ 
and the Art qf Navigation. By M . Arago. 

I SAVE aomewhene read, that an individual was once lamenting, 
m p i ' O ic occ of D'Alembert, that the Enc^clopsedia had acquired 
audi a Ttst extent You would have had much more reason for 
DomplaiDt, replied the {^ilosopher, if we had drawn up a nega- 
Hve Encjrdopeddia (meaning thereby an Encyclopaedia contain- 
img a mere indieatioo of things, with which we are unacquaint- 
ed) ; lor in tkat case a hundred folio vidumes would not have 
^aeir siifiident. 

This reply, I must admit, has hitherto appeared to me to 
have mora point than justice. It is true that the progress of 
human knowledge shews us daily how far our predecessors were 
ignorant, and how far we in our turn will appear so to those 
ooming after us; but the greater number of important dis* 
coveries have taken place spontaneously, without having been 
totcBKn or sttapeeted by any one. Thus, to dte only two or 
three exaaaplea, D*Alembert^8 negative Encyclopaedia could not 
have contained the most remote allusion to that important and 
prolifie branch of modern phy^os, now known under the name 
of Galvanism, or, as it is more properly called, VoUme Electricify. 
The multiplicity of phenomena, likewise, which are produced 
by tbt fohriMoH^n oflighi, when viewed in relattan to its re- 
flectkMi, ka ordinary refiraettoa as well as that depending on the 
action of crystalliaed plates, wouU not even be indicated ; and 
the same4hbig may be said of the theory of tumnaus interfi'^ 
Tvaaasa, hi whieh the aingularky of the results is not less re- 
ittaikabfe than tbeir infinite variety. 

It mnat be admitted, however, that apart from those import* 
ant jaad rare discdveries* wbieh are made from time to time all 
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of a sudden, or at least without any yinble pr^panitiofi, mad 
give a new aspect to certain departmenu of soienoe, there eviat 
important and welklefined questions, which may he ooofidtDtly 
recommended to the notice of observers. Having been recently 
called by the Academy, to draw up instructiaiis r^ardiqg phyr 
sical phenomena, with a view of being transmitted to the Ckm^ 
mander of the BonUCj I socm perceived that the author vi a 
negative Encyclopaedia, even when confining himself to idiat is 
distinct and definite, would have to indicate an infinitely greater 
number of blanks than I was at first inclined to believe. I| 
likewise appeared to me that published notices in relation to 
these were calculated to be of great utility, and that numeroua 
wdl-informed persons having their time at their dispoad, would 
receive from them an impulse which would change them (ran 
passive oontemplators into active partisans of aeie&oe. The 
readers of the present work are now therefore acquainted with 
the reasons which have led me to deviate froei the ordmary prae* 
tice, and substitute in the room of some oompiete theory ia aa» 
tronomy, physics, or mechanics, an article in which almost evory 
thing remains to be solved, since it relates atber to wh«t w6 
know imperfectly, or to what we are entirely ignorant o£ It will 
remain for them to decide whether questions so drawn up will lead 
to the advantages I ascribe to them, or whether the trial should he 
confined to this first attempt. It is right, however, to inform them 
that the various questions successively proposed were origiiiaUy, 
at least the greater part part of them, designed for the ofi» 
cers of a ship (the Bontie), commismoned to opovey eowawtor 
agents to Chili, Peru, and the Philippines ; I may add* that \k 
was intended that the droumnavigatioa of this vessel should 
commence by the way of Cape Horn, and terminate by that of 
the Cape of Good Hope. 

Meteorological PAenomena.^An meteorokigy it is requisile to 
submit to making observatioas, which, at the time, are attended 
with no important result It is necessary to take eare 'o pro* 
vide' for our successors terms of comparison which we oorselves 
want, and prepare for them the means of resolving a nndtitude of 
important questions, on which it is not competent for us to entar^ 
because the ancients possessed neither barometer nor tbermdaoe^ 
ter. Theise considerations will suffice to expfaan our teemm fcv 
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requestiDg, that, dmrimg the teMe '90^ag^ ^ ^ B&fHU^ uo^ 
should be takeo^ bath bjf day and Mght^ and from hour to hour^ 
at the lenperature of the air, of the tcoiperature of the turfaoe 
of the sea, and of the atmospheric pressure. Thej will like* 
wise aiilhorixe us to hope that these observations will continue 
to be made with the same zeal, of which an example has beep 
giTen by the officers of the Uranie^ the Coquilkj the Aitrddbe^ 
the ChevreUe^ and the Loiret. At the same time, if unforeseen 
eircumstancet require the omission <^ part of this labour, if 
would be desirable that the sacri6ce should first be made of 
what is least essential. The details upon which we are about to 
cater, seem to us calculated, in such cases, to guide the selection 
to be made bj the commander of tiie expedition. 

ObaervttHonB designed to characterize the present state of the 
Globe in regard to Temperature* — Has the earth arrived at a 
perinanem state with respect to temperature ? The solution of 
this important question seems to require only the direct compa- 
rison of the mean temperatures of the same place, taken at twp 
distant periods. But when we take into account the effects pro- 
duced by local circumstances, when we consider to what in ex- 
tent the neighbourhood of a lake, of a forest, of a naked or 
wooded mountain, of a sandy plain, or one formed of meadows, 
may modify the temperature, every one will perceive that such 
thennometrieal data alone will not be sufficient ; that it is neces- 
sary, besides, to ascertain that between the periods in questioa 
the country, and even the districts adjoining it, have undergone 
no important change in their physical aspect and in the nature 
of their cultivation. It is thus seen that the question becomes 
dnguUrly complicated, and although numerals are adduced,^ with 
sufficient (u^sion to admit of a definite estimate, they become 
mingled vrith vague suspicions, which continually throw a scru- 
pukms mind into a state of suspense. 

Js ihere, then, no means of tolving the difficulty ? These means 
exiet, and are by no meaas of a complicated nature, for we have 
only to observe the temperature in the open sea, at a great die* 
tanee Jrom continents. If| for this purpose, we make choAce 
of the equinoctial regions^ it is pot neeefsary that the observa- 
4iotts should be. continued (pr a series of years; the maxima 
tem|peiature» observed in grossing the line on two or three occa- 
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aons will be quite suflleient. In the Atlan^ the extremes of 
these temperatures, as hitherto detemined by numeroua naviga- 
tors, are 9T and 29" of the centigrade tbermometer (that ia 
80.8° and 84.^ of Tahr.) Taking into account errors in gradua- 
tion, every one will perceive, that, with a good instromeut, the 
uncertainty of a single observation of the maximum of tempe- 
rature in the equatorial parts of the Atlmstic Ocean, cannot 
much surpass a degree, and that the constancy of the mean of 
four distinct determinations may be reKed on to a small fractioD 
of a degree. Here, then, is a result easy to be obtained, directly 
connected with the calorific influences on which die temperature 
of the earth depends, and as much separated as poenUe from 
the eflects of local circumstances. It ought to form a meteonv 
logical gift, which every age should be anxious to bequeath 
to that which succeeds it. The officers ci the Bomie will cer- 
tainly not neglect this part of their instructions. The excellent 
instruments with which they are furnished warrants us to expect 
all that accuracy and precision which the present state of scienoe 
demands. 

Of the Calorific Action of the Solar Rays viewed in their 
relation to the situation of places on tfte globe, — ^Animated dis- 
cussions have taken place among meteorologists regarding the 
calorific effects which the solar rays may produce by means of 
absorption in different countries. Some adduce the observations 
that have been made towards the arctic circle, from which this 
singular consequence seems to result, that the sun has a more 
power/id heat in high than in low latitudes. Others refuse to 
admit this result, on the pretence that it is mH proved. The 
observations made at the equator do not appear to them suffi- 
ciently numerous to be taken as one of the terms of comparison ; 
and it is thought, besides, that these observations were made un- 
der unfavourable circumstances. This investigation might there- 
fore be recommended to the officers of the Bonite. To execute it 
successfully they would have need of two thermometo^ the re- 
servoirs of which, on the one hand, absorb the solar rays un- 
equally, and, on the other, are not too sensible to the cool- 
ing influences of currents of air. This double condition 
may easily be obtained, if, aft^ having procured two tber» 
momcters in every respect alike, the bulb of one of them tie 
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covered to a certain thickness with white wool, and that of the 
other with an equal quantity of black wool. These two instru- 
ments, exposed to the sun side by side, will never indicate the 
tame degree; that with the black covering will mount highest. 
The question, therefore, will consist in d^ermining if the diffe* 
rence of the two indications is less at the equator than at Cape 
H<mi, or at any other higher latitude.* 

It will easily be understood that comparative observations of 
this nature ought to be made at equal altitudes of the sun, and 
during the most serene weather. Slight differences of altitude, 
however, will not always impair the accuracy of the observations, 
if care be taken, under different latitudes, to determine accord* 
ing to what progression the difference of the two instruments 
increases from sunrise till mid-day, and diminishes from the lat- 
ter period till sun-set. Days on which the wind is very high 
ought to be altogether excluded, whatever be the state of the 
atmosphere in other respects. 

Another observation somewhat analogous to that of the two 
thermometers differently covered, will consist in determining the 
maximum temperature which the sun imparts to a dry soil in 
equmoctiol countries. At Paris, in August 18%6, during a se- 
rene state of the sky, we found that a thermometer lying hori- 
zontally, and having its bulb covered with one millemeter of 
very fine vegetable mould, stood at + 54"" (129^.S Fahr.). The 
same instrument, covered to double that depth with river sand, 
indicated only + 46^ (114^8 Fahr.). 

EjBperiffiefUs to be made on the Radiation of ihe Sky. — ^The 
experiments which we are about to propose ought to give, all 
other things being equal, the degree of the atmosphere^s trans- 
parency. This transparency may be appreciated in a manner 
in some sort inverse and not less interesting, by observations on 
nocturnal radiation, which are likewise recommended to the 
commander of the Banite. 

* Theie are other means itill more exact for resoWii^ the problem to 
whkh the calorific action of the solar rajs has giren rise ; but these depend on 
instruments which were not to be found in the hands of our artists at the time 
of the departutis of the Bonite, and therefore are not alluded to in the instnic- 
tioas of the Academy. We will return to the consideration of them on an- 
lOtbtr opportunitiy* ^ 
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It b9i been known tot hatf a century, that a thermometer 
placed under a clear sky, on the grass of a meadow, indicates 
11% 121% or even ll"" Fahn less than a thermometer, in every 
respect similar, suspepded in the air, at a few feet from the 
ground But it is only a few years since an explanation of this 
phenom«M>n was given ; for it was only in 1817 that Wdls esta- 
blished the fact by means of important expmments, and in a 
thousand di£ferefit ways, that this inequality of temperature is 
caused by IheJiMe radiating power qfa ckar $ky. 

A screen fdaoed between certain solid bodies and the sky pre- 
vents them from cooling, because the screen intercepts their ra» 
diating communicaUons with the colder regkmstDf the atmo- 
sphere. The clouds act in the same manner; they take the 
place of the screen. But if we distinguish every vapour which 
intercepts the solar rays coming from above, or the cabrific rays 
ascending from the earth towards the sky, by the name of a 
cloud, it cannot be said that the atmosphere is ever entirely 
free from them. The only difference is their greater or less 
density. 

These differences, however slight they may be, may be indi- 
cated by the degree of cdd to which solid bodies are reduced in 
the night ; and this accompanying peculiarity is worthy of obser- 
vation, that the tmnsparency measured in this manner, is the nMon 
iranspd^rency ot the entire firmament, and not that atone of the 
drcumscribed region which may be occupied by a single star. 

In order to make these experiments under the tnost favouiv 
able conditions, it is obvious that we must choose bodies which 
cool most by radiation. According to the researches of Wells, 
swan-down is the substance that ought to be sdected. A ther- 
mometer, having its bulb surrounded with this down, should be 
placed on a table ot painted wood supported by slender feet, in 
a situation where nothing intercepts the view to the horizon. 
A second thermometer, with the bulb naked, diould be sus- 
pended in the air at some height above the ground. With re- 
gard to the latter, a screen will secure it from all radiation towards 
the sky. In England, Wells obtained a difference of 15° Fahr. 
between the indications of two thermometers placed in the 
manner described. It would certainly be strange, if less import- 
ant differences were to result from them in equinoctial couq- 
trics, which have been so much praised for the purity of their 
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atmosptherev It is doubtless unnecessary for us to demonstrate 
the utility that would attach to such experimmits, if they wei)e 
repeated on a very high mountain, such as Mowna-Rqa or 
Mowna-Kaah in the Sandwich Islapds, 

ExammaAon qf an Anomaly which Atmospheric Timpera" 
iures^ taken at different elevations, present in the nighty when the 
sky is calm and clear. — The temperature of atmospheric strata 
diminishes in proportion as these strata become more elevated. 
There is only one ei^ception to this rule, and that is observed in 
the night diuing a calm and clear state of the air. In these div 
cumstances, an increasing progression takes place, to a certain 
height. According to the experiments of Pictet, to whom we 
owe the discovery of this anomaly, a thermometer then suspend- 
ed in the air at two yards from the ground may indicate through- 
out the night from 3^*" to 5^"* Fahr. less than a thermometer simi- 
larly suspended in the air, but fifteen or sixteen yards higher. 

If it be recollected that solid bodies placed on the surface of 
the ground, pass by meant of radiation under a dear sky, to fi 
temperature much below that of the surrounding air, it will not 
be denied that this air must at length be afiected, by means of 
contact, with the same coldness, and in a greater degree, accordr 
ing as it is nearer the earth. In this, therefore, we find a plau- 
sible explanation of the curious fact made known by the natU;- 
ral philosopher of Geneva. Our navigators will impart to it th^ 
character of a demonstration, if they repeat Pictet^s experiment 
in the open sea, by comparing, during a clear and tranquil night, 
a thermometer placed on the deck with another attached to the 
mast-head. Not that the superficial stratum of the ocean does 
not expqience the same effects of nocturnal radiation, in the 
same mannei: as down, wool, grass, &a ; but after its tempera- 
ture has diminished, this bed of stratum is precipitated, be.^ 
cause its specific density has become greater than that of the in^ 
ferior liquid beds. We are not, therefore, to expect in this case, 
the enormous local colds observed by Wells in certain bodief 
placed on the surface of the earth,, nor the anomalous coldr 
ness of the inferior air, which seems to be the consequence of 
them. Every thing, indeed, leads to the belief, that the increas- 
ing prc|rre8sion of atmospheric temperature noticed on land, 
does not exist in the open sea ; and that there the thermometcv 
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on the deck, and that at the dutnmit of the mast, wiH indicate 
very nearly the same d^ree. The experiment, nevertheless, is 
not the less deserving of attention. In the estimation of a pru- 
dent natural philoeGipher, there is always an immense distance 
between the result of a conjecture and that of an observation. 

Expeditious Method of determining Mean Temperatures in 
Equinoctial Countries. — In our climates, the stratum of the 
earth which undergoes neither diurnal nor annual variations of 
temperature, is situated at a great distance from the surface of 
the ground. But such is not the case in equinoctial regions ; 
for, according to the dbservations of M. Boussingault, nodiing 
more is necessary than merely to ^nk a thermometer to the depth 
of }d of a metre (about 1 foot), in order to make it indicate 
constantly the same degree, or very neariy so. Travellers, 
therefore, may determine very exactly the mean temperature of 
all the places they visit between the tropics, either in plains or 
in mountains, by having the precaution to fumidi themselves 
with a miner^s piercer, with which it is easy, in a few minutes, 
to pierce a hole in the ground of the required depth. It will 
be found that the action of this instrument on rocks and on the 
mlf occasions a development of heat, and the observer should 
always wait till that be entirely dissipated before he commence 
his experiments. It is likewise necessary that the air in the 
hole should not be renewed during the whole time of their ' 
continuance. A soft substance, such as pasteboard, covered 
with a large stone, will form a sufficient prevaative. The ther- 
mometer ought to have a string attached to it, by means of 
which it may again be drawn up. 

The observations of M. Bous^gault, of which we have avail- 
ed ourselves, in order to recommend perforations to the trifling 
depth of a foot, as conducting very expeditiously to the deter- 
mination of mean temperatures in all intertropical countries, 
have been made in shdtered places, in the groimd, under In- 
dian huts, and under mere sheds. In these ^tuations, the soil 
was sheltered from the direct warmth produced by absorption of 
the so^ar light, from nocturnal radiation, and infiltration of 
rains. Every one trying the experiment should (dace himself 
in similar circumstances, for there can be no doabt that in the 
open air, and in places remote from shelter, it would be neces- 
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sary to penetrate to a much greater depth in the ground, in or- 
der to reach the bed possessing an equal temperature. 

It is well known that the temperature of the water in wells of 
moderate depths also affords an easy and exact mode of asoer* 
taining the mean temperature of the surface. This method^ 
therefore, must not be omitted among those recommended hj 
Uie Academy* 

Observatiom to be made on Thermal Springs. — If it be the 
case, as every thing leads us to believe, that the high tempera* 
tures of the springs called thermal^ are solely the consequences 
of the depth from which they rise, it is natural to suppose that 
the warmest springs should be the least numerous. At the 
same time» is it not extraordinary, that none have hitherto been 
observed whose temperature has approached the boiling point 
within S6^ Fahr. ?*. If we are not deceived by some vague 
reports, the Philippine Islands, that of Lufon in particular, are 
likely to afford the means of elucidating this subject* There 
especially, as in many other places where thermal springs exist, 
the most interesting data that can be collected are such as tend 
to prove that the temperature of a very abundant spring varies^, 
or does not vary, with the lapse of ages ; and in particular local 
observations, with a view to shew the necessity of the fluid 
having a passage across the very deep-lying strata of the earth» 

The springs of Aix in Provence, regarded in this point of 
view, have suggested to me a plan of experiment, of which I 
think it, proper here to insert a notice, as it is very probable 
that the physical conditions on which it is founded will be met 
with in other places. 

• We do not incKide in this cstegory ot' tbermsl springs the gejsers of Ice- 
land, and other analogous ph^omena, which evidentlj depend on volcanota 
at present in a sUte of activity. The wannest thennal spring, properly so 
called, with which we are acquainted, Chaudes Aigues in Auvergne, is 176* 
Fahrenheit, (+ 80* eenHgrade). Sfajce this article was written for the expe- 
dition of JT. BmtUey M. de Humholdt andBoussingault have given mc^ as the 
temperature ot the spring ku TVineAmu (Ventoiela) in 1800, 106* Fahr. 
(+ 90% 4 ceni^) ; and in 1823, 206* Fahr. (96° 6 eeni.) This springs accord, 
ing to thetn, has no direct connexion with any active volcano. On the other 
hand, thc^Duke of R agusa writes me, that, at Broussa, at the foot of the Mount 
Olympus, he found the thennal hath, called by the Turks Chirnrcideat, to be 
188*.2 Fahr. (+ 84* MiML) It seems, therefore, that 170* Fahr. (80* etni.) I» 
the maximum temperature of European ^rings only. 
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The town of Aix, in Prorence, possesses baths of tbermal wa- 
ter, known under the name of the Baihs of SexAus. They 
are surrounded by an edifice, the building of which was com- 
pleted in 1705. The spring was formerly so copious, Aat in 
the last two months of that same year, 1705, it was amply suf- 
ficient for the supply of upwards of 1000 baths. The water 
was amply sufficient for nine pipes of a fountain, and nine stop* 
cocks for baths. From the year 1707 the water b^;an to be 
less plentiful, and in a few months was so much diminished, that 
the establishment was wholly abandoned. 

Other warm springs exist in this town, at the Cours, in the 
Garden of the Jacobins, at the Monastery of St Barthelemy, at 
the Triperie, Grioulet, the Hotel de )a Selle d'Or, at the Hotel 
des Princes, &c., and at the bottom of certain wells, such as that 
belon^ng to Sieur Boufillon (in the corner of the Rue des 
Marchands)^ and the tanners' pits. These different springs 
diminished like that of Sextius, and even more rapidly. Many 
of them, and, among others, the spring of the Jacobins, of St 
Barthelemy, Triperie, and Grioulet dried up entirely. 

While this diminution of the fountains at Aix was going on, 
to the entire destruction of many of them, some individuals be- 
gan to turn to their own advantage some very eopbnis springs, 
which they had discovered, by digging to a smaB depth in pro- 
perties situated at a little distance from the town, in the territory 
of the (fistrict called the great and the small Barret. The idea 
that these new waters were just the former waters of the town; 
soon occurred to the minds of many persons ; but the impossibi- 
lity of proving that such was the fact, for a long time prevented 
the authorities from interfering. At last, in 17Jkl, during the 
dreadful plague that prevailed in Provence, Dr Chicoineau of 
Montpellier, having thought it expedient to order baths for the 
persons detained in quarantine, Vauvenargues, the commandant 
of Aix, came to the following resolution : ** The warm baths of 
the town of Aix having appeared to us necessary to waA and 
purify the convalescent patients ; and as the said baths do not 
supply sufficient water for this purpose, on account of the 
quantity that has been withdrawn from the spring by;^arious 
neighbouring proprietors, we order, for the good of the service, 
that steps be immediately taken to bring it back, 8bc. fee.** In 
virtue of this order, the consuls caused the holes dug in the dis- 
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trict of Barret to be filkd up, aad in iw€fUg4mo dagfi afttr ihis 
Dpeimdon, tbe waters of the Baths of Sextius were angmemcd 
three^CDurths* and many springs which had become entirtlj dry^ 
that of Grioulet, for example, again began to flow. 

In May 1772, Vaurenargoes hairing been niperssdedi tbe 
dispossessed proprietors opened, under ground, tbe work wbi^ 
had been constructed tbe year before, and immediately the 
warm springs of the town were seen to diminish, and even en^- 
tirely dry up. 

In July 17S2, die breaches were again carefully repaired by 
the *^ procureur'f eneral,^ and the inhabitants of Aix saw the 
waters reappear. Things continued in thb state for five years ; 
but in 17^, the inhabitants of the mills of Barret clandestinely 
made a new opening in tbe dam con^ructed in 17^. The 
knowledge of this misdeed was only acquired by tbe falling off 
in the quantity of water. In order to terminate this obstinate 
contest between private interest and the general benefit, by a 
definitive met regarding the right of property, tbe town caused a 
atone pyramid to be erected on the lands in 17S9. 

To these details, which we have entered into in order to esta*^ 
blish the fact, that the waters of the pyramid of Barret feed the 
warm springs of the town of Aix, we shall add, that M. Dau- 
phin, loeksmith, assured M. Robert, a doctor of Marseilles, in 
1815!, that he witnessed an experiment which places tbe matter 
beyond a doubt : he stated, that lime was mixed with the water 
in the basin of the pyramid, and that the springs of Cours and 
of Mennes became milky. 

Under the pyramid of Barret, the water occupies a basin re* 
giilariy built with stone, about thirteen feet long and upwards 
of seven feet bioad. In June 1812, M. Robert sent down two 
men to ascertain the temperature of the water; they found it 
est" 6 Fahr. (+ IT cent). At the same period, the baths of 
Sexthis were at 84"" S Fahr. (+ iHSf* cent.) 

It appears, therefore, to be established, that the cold waters of 
Barret become, at least the greater paHy the warm waters of Aix, 
while traversing the short space whidi separates these two pointy 
that is to say, a horizontal distance, which is estimated in die 
official memoin, from which we have given an extract, at about 
a thousand geometrical paces. 

It will be observed, that we have employed the words the 
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greater pari, and they in fact indicate predsely the question 
which renuuns to be answered. If it could be proired that ail 
the warm water of the baths of Sextius originated from the 
cold water of the ba^n of Barret ; that the phenomenon does 
not connst merely of an intermixture which may take place near 
the surface, between the water of Barret and that of an ordinary 
thermal spring nearer Aix ; that in its passi^ the fluid does not 
become chemically charged with any foreign substance, the theory 
of thermal springs would have made a decided step in its pro* 
gress. Every one would then be satisfied of their similarity to 
the Artesian springs^ the high temperature of which is evidently 
to be ascribed to the great depth from which they issue. 

Without pretending to devise better means of investigation 
than the aspect of the places might suggest, I conceive that if 
permission were obtidned to withdraw the watars of Barret, only 
for a few days, the principal question would be solved. From 
the time that the thermal spring intermediate between Barret 
and Aix should begin to flow to Sextius alone, there would be 
a considerable diminution of the quantity of water, and an in- 
crease in the temperature of the baths, A comparative chemi- 
cal analysis of the respective waters, if performed with that 
scrupulous accuracy of which we have now many examples^ 
would be attended with much interest. Neither ^ould it be 
forgotten to repeat the experiment mentioned by the locksmith 
Dauphin, either employing lime or bran, or some tinctorial mat- 
ter, were it only for determining the rapidity of the fluid in the 
subterranean passages which it traverses in passing from Barret 
to Sextius. 

The temporary derivation of the waters of Barret, is the most 
decisive mode of obtaining the solution of the very ancient pro- 
blem of physical geography to which thermal springs have given 
rise ; but should this derivation be impossible, there still seems 
to be a method of attaining this object. The waters of Sextius 
are stud tO" diminish with drought, and to increase in rainy wea- 
ther. It is very improbable that the increase and diminution 
should fdlow exactly and simultaneously the same reladons in 
the cold, nearly superficial waters of Barret, and those of the 
thermal fountain nearer the toVrn. If .a mixture of the water 
takes place, we ought, therefore, to expect, that great variations 
of temperature would be observed at Sextius. 
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It may be seen, by this instance, how much the Government 
has erred in suppressing the office of inspector of thermal wa- 
ters^ under the idea that nothing in that department now re- 
mained to be discovered. I now add, in conclusion, that the 
data on which my plan of experiment is founded, have been de- 
rived from a manuscript memoir presented fifteen years ago to 
the Academy by Dr J^bert, which has not, in my opinion, met 
with that attention which it deserves. 

(Tobe4S(m^ued.) 



Abstract of an Address delivered on presenting the Keiih Medals 
adjudged by the Council of the Royal Society of Edinburgh 
to Professor Forbes^ for his Experiments oti the Polariza- 
tion of Heat. By Dr Hope, Vice-President of the Society.* 

The prize founded by our late estimable associate Mr Keith, 
whose ingenious contrivances for self-registering thermometers 
and barometers are recorded in our Transactions, is, by the re- 
gulation of his Trustees, to be adjudged biennially for the most 
importmit discovery communicated to the Royal Society, or in 
the «vent of such being wanting, for the best paper which shall 
have been presented to the Society in the space of two years on 
a scientific subject. The Council, in discharge of the powers 
vested in them, have awarded unanimously the Keith prize for 
the last biennial period, to Professor Forbes, for his paper ^^ On 
the Refraction and Polarization of Heat,"" which they conuder 
to come under their class of communications, which contain dis- 
coveries important to science. 

The Vice-president then observed, that the subject of heat is 
one so important to man^ and so intimately connected with a va- 
riety of natural phenomena^ that it has not failed to command 
no small degree of attention in all ages. That an intimate con- 
nexion subcsts between Heat and Light, and that much discord- 
ance of opinion has subsisted respecting the nature of both. He 

* The above notice of Professor Forbes' important discoveries, for which 
the Keith Prize of the Ro^al Society of Edinburgh has been adjudged, ii 
printed by order of the Council, and is taken from the Report of the *^ Pro- 
ceedings of the Royal Society of Edinbuirgh.** 

VOL. XX. KO. XL.— APRIL 1836. D d 
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next stated the yaxiouB op*mk«s flmertained ooocemiog thom 
aed particularly respeolifig beal^ and in historic order presented 
the iriew s of Baoon^ fioyle, Jloeriiaave, Stahl, and Black, and ad* 
¥^rted to ibe dttsooveriei of Black tespectuig ktent and qpedfic 
b0aW Md thu ^ucoeanite labomai o£ Irvine^ Ccaviitfd, Wiike, 
Magellai^IiHFflMer aad.Laphce, Dukii^ md Petite in the 
aaws-fiddijo vhi ..: - • .'. , ^ - '' - 

Heat presents itself in two very different conditions; first when 
combined with matter, vpery#dMig')iodies slowly, dther by com- 
munication and conduction through and among its particles, or 
by the movements of the particles themselves ; secondly, when 
isadialed^ imving through dastic fluids or empty space with vast 
velocity. 

The first of these had been studied by the phik)6opbers al- 
leady named, and not; long, afler, by Rumfi>rd. To the second 
of these, viz. radiant heat, the subject of Professor Forbes^s dis- 
covery called upon him more especially to allude, and to pre- 
sent a bnef histiMic view«- 

Tbe mduition of cold, and its reflection by metallic mirrors, 
waa known to Bapcista Porta in the sixteenth century ; and ob- 
servatioils weren^ade on the radiauon of heat^ by the Fk>rentine 
academicians, towards the middle of the seventeenth century, 
mtd by Marriotte in ] 68S. About the middle of the 18th oen- 
tury, Lambert published his works on pyrometry «nd photome- 
try, whiich contained some of the first aocarate experiments on 
tb» sabject ; and the facts of the difficult traqsmission and re- 
llectionof hetfl by glass, was pointed out by the Swedish cbe« 
mist dehMie; Pictet of Geneva extended bis ^afiperiments on the 
examination and the reflection of the heat detived hem boiling 
^atM','aad bur venerable astidciate Pro&ssor Prevost of the same 
fdiUft, estaMtshed the ddctririe of the mobile equifibrium of heat, 
itl ISOlt Tho triutnpbof' this tlieory was fwj^d in the beatid- 
M experimeoto df Dt Welty, on dew, in 1818. 

'Meanwhile, lUe««pertments of Bumfoid «nd Leslie were 
eorrobdratbig and extending these general viewis, even, although 
the doctrines of radiation were denied, by the latter philosopher 
in all his writings. The passage of radiant heat throu^ scdid 
ai|bstaoce«, sMoh as glass, and thr^M^ fluids, such as watar, had 
long been admitted, in tb^ case where light accompanied beat 
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But in t^ *c9«e of iioii4uiiiiiioiw faeat* it was strenuously denied 
hy I^esUe^ and others^ Tbe experiments of De la Roohe proved 
that such was the taioU at least in the ciise of heat derived from 
terrestrial sources, and at the same time luminous. But this sub- 
ject has Teoeiyed a vast enlargeinent t^^ the recent experiments 
of MeUom, who has shewn that substances dilTer surprisingly in 
thdr pennei^Dty to heat, and that while some, such as alum, 
stop ahudit ev^ry incident ray, others, a^ rock-salt, transmit al- 
ttK^ the whole of the heat, and that from whatever source 
derived. ... 

7he oQopiBection of light with heat, was too obvious and import* 
imt to be overlooked To Sir W. Herschel th^ world is in- 
debtjed for the first great step in this curious inquiry. He exa^ 
mined the thermometrie qualities of the spectrum formed from 
the sun^s rays by a common prism of gli^ ; and in 1800 an- 
nounced the etirious fiict, that the heating power increases, not 
only frqm tl^e violet to. the red end of the spectrum, but even 
bejfond lis latter^ indicating the existence of dark calorific rays. 
These eiperiments, though at first denied by some authors, were 
afterwa)^ f uUy cpnfitmed* add some anomalies which they pre- 
sented, explained, by Bobidon, Eoglefield, Berard, Seebeck, and 
Helloiri. 

Heat^ then, even ^nafccomparind by light, appears to be capa- 
ble both of reflection and reflraction. But new modi^cations of 
light, discovered of late years, require us to investigate how far 
the atlatogy may be {Mirsued,» In ijBO^ Dr Young announced 
•his remarkable discovery of the interference of the rays of 
Ught, or the power of two luminous rays, properly disposed, 
to produce darkness by their union. About die year 1808, 
Malus, a most eminent French philosbpher and mathemati- 
ciim, discovered the. remarkable modification which light un- 
dergoes by reflection fipm certmn substances at certain angles. 
This modification: m^y be easiest conceived by stating the fact, 
that light so [Reflected becomes incapable of undf^rgqing a second 
reflection in oertab positions of the reflecting surface, when com- 
m0ti light would be reflected. 

. The correspondkig exp^nsent in the case of heat was tried 
by Berard, along with IVfalus, Aout the year 1811, and an ac- 
count of them was published in 1817, in the Memoires d'JrcueU. 

Dd2 
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They found, that when the solar beam was twice reiected in l6e 
manner just stated, the heat and light refused ttmultaneoudy ta 
be reflected in certain positions of the second reflector. The 
same experiment was repeated with incandescent bodies, with 
the same result ; and eyen, as stated bj Berard, with bodies 
having temperatures beneath that of TinUe incandescence. 
These experiments were probably diseontiaued in consequence 
of the death of Mains, and the details were never pubKsbed, V, 
indeed, they were ever carried to any great extent. The result 
has been, that Berard'*s conclusion seems not to have been gene^ 
rally adopted by the scientific world. The polarization of heat 
has remttned amongst the doubtful facts in science. It has 
been adopted in scarcely any systematic works, whether British 
or foreign ; and, of late years, direct evidence seemed to be en- 
tirely against it. Professor Powell of O^rfotd, repeatedly iknd 
fruitlessly, attempted to obtain Berard*s result. NoUli of 
Florence (whose recent loss science has to deplore) attempted it 
Hkewise with the aid of his thermo-multipUer, an instrument ad- 
mirably adapted for the measurement of small quantities of heat ; 
and Melloni having failed to polarisee even himinous heat by 
tourmalines, concurs in the conduaons of Powell and NoUlr. 
The Vice-Premdent then observed, that it was under these cir- 
cumstances that the subject was undertaken by Professor Forbes, 
who, by means of arrangements diffimng from any that had be*- 
fbre been used, has succeeded in completely e^ablishing the 
polarization of heat under all the circumstances in which light is 
polarized, namely, by Reflection, Transmission, and Double 
Refraction, and that it is for the establishment of these facts 
that the Keith Prize has been awarded by the CounciL 

Dr Hope then stated that, in the ordinary case of the publica- 
tion of papers, the Society holds itself in no d^ee responsible 
for the truth of the facts stated therein ; but, in the adjudica- 
tion of prizes, the case is different; and that, with regard to them, 
the Council are bound to be satisfied of the truth of the state- 
ments for which they award their prize. Several members of the 
Council had seen and satisfied themselves of the accuracy of Mr 
Forbes^s leading experiments before the Keith Prize was award- 
ed ; and, some days ago, he deemed it right to request Mr 
Forbes to shew him the more important of these experimental 
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deiiKNl8tratioii8. This be succeeded in doing in a way which 
left upon his mind not the al^htett doubt as to the truth of his 
results ; the variations of temperature b^g so obviously dis- 
played, as to piwent the slightest aiid>]guity as to the true source 
from which they are derived. The instrument employed in the 
researdi is the thermo>multiplier, of which the invention is due 
to Nobili, though it has been greatly improved for experimen- 
tal purposes by Melkmi. . Professor Forbes has likewise in- 
creased greatly its power of indicating the more delicate effects 
by employing a telescopic apparatus, which enables him to mea-. 
sure a quantity of heat, perhaps not exceeding one^fifteen 
hundredth part of a degree of Fahrenheit 

That the Society may fully understand the nature of the 
pro(^ afforded by Mr Forbears experiments, reference must be 
made to the correlative facts observed in the case of light. 

When light undergoes reflection from glass at an angle of 66^, 
its physical character is found to be thus far altered, that it re- 
fuses to be a second time reflected by another plate of glass 
placed to receive the ray at the same angle of 56°, if the plane 
<rf incidenoe on the second glass be perpendicular to the plane of 
ioddence on the first. The light is tlien wholly transmitted by 
the second [date. If the plane of incidence be the same for the 
two jdates, complete reflection takes place at the second plate. 
This illustrates polarization by reflection. 

If a number of glass plates be used, and light tranemiited 
obliquely through such a bundle of plates, it is in like manner 
found, that the emergent light is wholly transmitted by a second 
similar bundle placed parallel to the first, but is almost wholly 
reflected, and therefore not transmitted, when the second bundle 
is placed so that whilst the ray falls upon it at the same angle 
as upon the first, the plane of incidence on the second bundle 
being perpendicular to the plane of incidence upon the first 
bundle. This is polarization by transmission or reaction. 

Lastly, It was observed before the close of the 17th century 
by Huyghens, that certain bodies, as Iceland spar, endowed with 
the iHX>perty of double refraction, alter at the same time the 
character of the light in the two refracted rays. So that, if two 
sections similarly cut from a crystal of Iceland spar be placed 
upon one another in con/brmaUe positions, or the respective po- 
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sitions which they oocuined od the cryBtid, the4woi«ys ivift firo- 
ceed through the second dice )u th^ did tbvbifgil tb^^'fim; Md' 
be refracted according to Ch« ittl% laws. jtcft:tf tH^ MxnA' 
slice be pllac^ tin<^nf!w'ma% updn^^^ 
quarter of a l^ifde; the )rriy, wiiRch at^fit^i^sxrdihiafrHy refitlbt- 
ed, is now extl^ordttiarify refraetdd ; a^ tkit ray^ wbidfi ix'ltm' 
was eKtraoiK)ittar})yV 18 mw:ordiaarily^^efriu!ted. Nbw, it 6a» 
been found tbait some crystab^ sucK as'founnalhie, fkMsecis ithe 
property, flrdtv of dividing these iraysv Mi ihen of^mpprmikig 
or absorbkig one tfihe^ ; the result; 6f ^bich is, tbut irben two 
tournialii^'cat as we have ^t|p(^Md^are* plac6tf'€0»i^^nNa%i 
the ray which was not suppres^' by th^ first ^toe^ f tfll iftake^ 
its way tbfough the iiecond ; but, #hen placed uncdt^rmathf^ 
the ray transmitted by the first fdate'ib Wholly eiippressed^iy the 
second. In the latter case, therefore, not a ray bf Uglft c«n' 
penetrate the two plates. This is pcdafrisa^ott ^todiiced'fay 
doubie rtfrmctkfifi. 

IsTowj aU these modes of polarization have been necognised by 
Mr Forbes in the case of heat, and e^im m'the caife* 6f heiii: 
wholly unaix*ompanied by tight. The Vice-PreskleDt attnodiloed 
that he hiul wftnessed'this in the most satisfactory 'matinei^iti the 
6ase of heat polarised by reflection atid transmission; fbr whiohf 
purposes, instead of ' glass, (which jpermits scarcdy ahjrnbn^' 
luminous heat to penetrate it), Mr Forbes employs ][^tes of 
mica, divided by a peculiar prdcesa into e)c€reme1y thitf 'UOniass. 

But the analogies which he has esiablis'hed bet^v^ Mghtland 
heat do not stop here. It hai^ been found ill the case of lights 
that, when the two reflecting plates before spoken of, or the 
two crystals, are placed in untxn^fimMiM pontions, so* tfaaf 
little or no light reaches the eye, we may, by interposifig be* 
tween the plates or the crystals a thin lamina of a doablj^ re^ 
fracting substance (such as mica) in a certain position (relatively 
to its internal structure), cause a portion of tight, which before 
was incapable of reaching the eye, to become capable of so doing. 
In other words, the polarized light, whidi at fii^stwas toeapable 
of reflection or transmission at the second plate dr cryafat, now 
becomes capable of it ; ft has lo^, to a Certain extent, its duutic- 
ter of pblarizauori, or it is sud to be depolaHzed. 

Dr Hope stated, that he had se^W this to b^ most completdy 
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efiSected in the case of beat, by Mr Forbes. A lamiDa of mica is in* 
terposed between the bodies used to polarise heat Moconibnpablj 
placed. When the lamina of mica has a certain position, no effect 
is produced beyond stopping a small portion of tbe heat, which 
would otherwise reach the thermometer; but when this interposed 
lamina is turned 45*" in its own plane, a portion of the heat which 
before was incapable of reaching the thermometer inconsequence 
of its polarization, is now capable of doing so, and the influx of 
heat is instantly indicated. The most striking exemplification 
of this result is found in the fact, which excited so much interest 
when communicated more than a year ago to the Society, that in 
certain cases the mere interpoation of a piece of mica (in the 
proper situation), will cause an immediate indication of iod^eased 
temperature, tbe mica daj)olarizingmore heat than it stops. Since 
depolarizaUon takes place only ip. consequence of double refrac- 
tion, we have here another undoubted proof of the double re* 
fraction of heat. 

The. Vice-Preddent terminated bis general and rapid sketch, 
in whidi be alluded to the brilliant discoveries of Brewster, 
Arago^ and Frjesnel, respecting the poladzation of Ifght^, by ob- 
serving, that it would be needless for him to point out tbe im- 
portant bearing of these facts on the question pf the nature of heat, 
and its connection with light* He concluded in th? following 
terms :— ^' It now only remains for me to present to Professor 
Forbes the medal which has been awarded to hitn for these, dis* 
coveries. I believe that I shall be joined cordially by every 
member of the Society who now hear^ me, in the fprvent wish 
that it may be the will of the Almighty Ruler, that his life may 
be long protracted, with vigour of mind and health of body to pur« 
sue the career in which he has made an advanceoqient so honour- 
able to himself, and reflecting lustre upon those great establish^ 
ments, the University and the Royal Society, with which he is 
connected. I cannot doubt that he will persevere in this happy 
path with the same ardour and success which have hitherto ac* 
companied his researches. Indeed, we have a gratifying proof 
that his zeal will not be impaired, nor his success less brilliant, 
from the discovery in the same field announced by him at the 
last meeting of the Society, of the Circular Polarization of 
Heat.*^ 
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Description of several New or Rare Plants which have laicfy 
Flowered in the Neighbourhood ofEcUnburgh^ chiefly in the 
Royal Botanic Garden. By Dr Geaham, Prof, of Botany. 

March 10. 1836. 
PoinsetCia. 

Involucnim monopfiyllum, androgynum, fmsi SJoeulare, ex ton appen- 
diculatum, nectariteruin. Flores pedicellati, nudi; masculi bi&riam 
in singulis locuUs ordinati, monandri ; foeininei solitarii, germen tii. 
lobum, ovulum Mlitarltnn singulis lobis. 
Poinsettia pulcberrima. 
£uphorbia pulcberrima, Herb. TflUd, 
£upfaorbia Poinsettiana, Btdst MS. 
JDsscRiVTKm.—^^rMi erect, ramaus; branches round, jroun^ shoots bluDtljr 
4-angled, green, glabrous, hollow. Leaves scattered, occasionally opposite^ 
spreading, petiolate, orato^Iliptical, subacute sinuated, veined, soft and 
pubescent on both sides, briffbt oreen above, paler beW. PeMn fur< 
rowed above. Bractea similar m shape to the leaves, but aggregated at 
the extremities of the branches, and of splendid vermifioo colour, paler 
below. Cym«f terminal, subtrifid. Imvohiore$ green, on short stout 
erect footstalks articulated at the base, ovato-orbicular, toothed, marked 
by five sutures on the outnde, with which alternate on the inside five 
fiMcate processes, beginning with narrow extremities at the mouth of 
the involucre, and, adhering to this with their backs, become gra- 
dually broader below, passing inwards, and attached to an elevation in 
the centre, divide the lower part of the involucre into five dUtinct 
cells, and supporting on their edges erect fimbrise, they divide the upper 
part also, but less completely ; teeth of the involucre numerous, coloured 
like the bractee, woolly on the inner side, firinged at their extremities, 
connivent. Appmtdage single on the outside S the involucre torards 
the axis of the cyme, round, entire, peltate, folded in the middle, so aa 
appear S-lipped, nectariferous. Male Fkwert about 14, in two rows in 
each loeulament and arising from its base, erect, petiolate, naked, mo. 
nandrous, mixed with chaffs (abortive male flowers ?) whidi are woolly 
at the apex, and occasionally tinged red there ; peHok colourless^ as long 
as the ijivolucre ; JUamem red, at length hanging over the edge of the 
involucre; anthere 2>lobed, lobes divaricated, so Uut those which are next 
to each other in the two rows of stamens overlap, opening along their 
outer sides ; pollen yellow, granules round. Female Flower solitary, cen- 
tral, petiolate, nake^ ; ffermen 3-lobed, each lobe emarnnate ; efyle awant- 
ing ; otmle solitary in each lobe. These appearances I describe as I saw 
them, but the female flowers were probably imperfect, none enlarged, pro- 
jected beyond the involucre, or produced seed ; but after a while, a small 
number of the male flowers in succession having been perfected and pro- 
truded beyond the involucre, this became yellow, and the whole separated 
at the articulation near the base of the footstalk. 
By whom this truly splendid olant was communicated to Willdenow's Her- 
barium, I am not infiirmea ; but it was again discovered in Mexico by 
Mr Poinsette, and sent by him to Charleston in 1698, and afterwards to 
Mr Buist of Philadelphia, who has within a veir few years brought to- 
gether a choice collection of plants, equally creditable to his enterprize, 
and promising as a point from which will be diffused a greater knowledge 
of the vegetation of North America. From Mr Buist it was brought 
by Mr James Macnab to the Botanic Grarden, Edinburgh, and to several 
other establishments in this country, in November 1834 : from the in- 
formation communicated by him, it has since been imported into other 
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Britiah colleciioDs from Mr fiuiai*f garden. It flowered twice with us 
last year, but too imperfectly to allow of its being figured. It 8ub«ie- 
quently flowered with Dr Neill at Canonmills, and again with ua thia 
month (February 18361 Nothing can be more ornamental in the stove. 
The rose-like whorls or bractese which terminate the branches, have been 
seen on the laige plants cultivated at Philadelphia, as much as twenty 
inches across, and equid in colour to the finest tints of HibUout Amo. 
nnentis. There can be no doubt that it forms a new generic type, though 
in several species of Euphorbia^ especially E. tptendmu^ there are the ru- 
diments of the remarkable septa found in the involucre here. 1 have 
dedicated it, if not to its original discoverer, at least to one who has first 
brought it into cultivation and into general notice among botanists, and 
from whose exertions many additions to our collections of plants firom 
Mexico are expected. At Philadelphia the plant is exposed in the open 
air during summer, but is placed in the stove during winter, at which 
season, or early in springs there, as here, it seems to have its period of 
flowering. 
« 

Sc^ptranthes. 

Tubus clavatus erectus; limbus suberectus. Filamenta tubo adhaeren- 
tia, altematim breviora ; antherae lineares, erectse, prope titucem tubi 
subsessilei Stigma trifidum erectum. Germen stipitatum. 
Sceptranthes Drummondii 
Zephynnthes DnmuBondii, D<m! in Sweet's Brit. FL Oard. S2& 

DsfCsiFTioir. — BtUb about the size of a walnut, spheroidal, covered with 
a brown unbroken skia, terminated with erect oblong segments in se< 
vend layers at the top of the elongated cylindrical transversely wrinkled 
neck of the bulb. Leaves six in the specimen described, two in one 
. and four in another bulb in the Botanic Garden, neither of which 
have flowered, of uneuual length (the longest two^ the shortest one ibot 
long, 4-6 lines broad) linemr, broadly channelled above, blunt, pruinoee. 
Scape (to the base of the spathe 7 inches long) lateral, erect, hollow, red- 
dish-yellow at the base, becoming graduallv greener upwards. Spathe (1 1 
inch long) membranous, ribbed, perforated, and abruptly marcescent near 
the apex. PerkmA ered (3 incnes long, 1( inch across) tube cylindri- 
cal, greenish-veUow ; Umb white, (kparted, smnents obovate, attenu- 
ated and parallel, and in contact in their lower half, subspreading above, 
ribbed, the three outer rather the largest, and, more distinctly tnan the 
inner, terminated by a greenish mucro. Stament 6 ; filaments incorpo- 
rated with the tube of the perianth ; anthers linear, situated near the 
mouth of the tube^ three alternate ones a little lower down ; pollen yel- 
low, granules oblong, and somewhat anffled. Germen stipitate, fbotstaUr 
as long as the more persisting part of the spathe. Style little more than 
half tne length of the tube, filiform, pale green. SHgtma S-fid, the seg- 
ments short, nearly erect. 

Bulbs of this verv pretty plant were sent firom Texas by Mr Drammed, 
and distributed to various botanical establishments in Scotland in the 
beginning of 1836; but 1 am not aware of their having flowered any 
where excepting in the collection of Dr Neill last autumn, and in the 
nursery garden of Messrs J. Dickson and Sons, where, in the stove, the 
specimen described expanded a handsome flower in the beghming' of 
March 1886. 

The length of tube, and especially the adhering filaments, seem to me to 
remove the plant Arom the ffenus ZephyratUhee ; the greater shortness of 
the tube, the less flattened limb, and the stipitate germen, prevent me 
from uniting it to the genus Ceoperia, 

All the discoveries of one admirable collector— whose untimely death we 
diall never cease to regret^ have not yet been made known, when we 
have received accounts, I fear in too authentic a shape to be doubted, that 
another has fallen a sacrifice to bis exertions in behalf of Botany. The 
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kind-beitrted conduct, and chetffbl concfliatorf behaviour of Mr BJcfaard 
Cuimjixigfaam, Colonial Botanist in New South Wales, has not been able 
to protect him from the ferocious hostilitj of excited sara^es^ and, we 
have.reason to believe, I fear almost from official authoritj, tfaiat he has 
sufiefed a violent death when with an exploring party In the interior of 
New Holland ;— a party which we know by letters from hinis^ he joined 
with the warmest antidpations of contributing hugely to our knowledge 
of Australian vegetation. Within two years, Douglas has been lost by 
an attack from a wild buU^-Drummond, we believe^ fttmi climate .^ and 
Cunninffham, from what is worse than both, and less under restraint than 
either, 3ie madness of his fellow men. 



Proceedings rfihe Royal Socie^ qfEdmburgk. 

1826, December 7.— Dr Hope, V. P. in the Chair. The fol^ 
lowing communications were read :-^ . 

1. On the Poisonous Properties of Hemlock, and its lately 
discovered alkaloid, Conia. By Dr Cbristison. 

The author commenced by sti^ing, that hm had np^sHif^ the 
greater part of the analysis of heink>ek lately execntsd by Profhs- 
ser Geiger of Heidelberg, and had obtained precisely the same re- 
sults. According to his analysis, hemlock contains a pecnliar prin* 
oiple, alkaloidal in its nature, but differing from the previously disco- 
vered alkaloids in its form, whidi is that of an oily-like liquid, vo- 
latile at a moderate elevation of temperature, and capable of being 
readily distilled over with water. It neutralizes acids, without 
however forming crystallisable salts. It contains a considerable 
proportion of aiote. It quickly undergols decomposition when ex- 
posed to the air, giving out ammonia, and becoming a dark, resin- 
ous-like substance. 

The discoverer inferred, from a few experiments chiefly made 
on birds, that this principle, which mav be termed Contd, from the 
genus of plant whence it is obtained, possesses active poisonous 
properties ; that it produces coma, convulsions, and depressed ac- 
tion or even paralysis of the heart ; and that its pobonous qualities 
are g^reatlv impaired by combination with acids* The author, how- 
ever, has been led to conclude, from an extensive set. of experi- 
ments on the higher orders of animals, — that the effects of Conia on 
the body are increased rather than diminished by neutralisation 
.with an add, such as the muriatic ; that it does not produce coma 
when administered either free or combined ; that it does not act at 
all on the heart ; that it possesses a local irritant action, and that 
its remote action consists simply in the production of swiftly in- 
creasing paralysis of the muscles, ending fatally by asphyxia from 
palsy of the muscles of respiration. .He farther &und it ^ be a 
poison of ezceedhig activity, scarcely inferior indeed in that reelect 
to hydrocyanic acid. Two drops applied to a wound, w introduced 
into tiie eye of a dog, rabbit, or cat, will sometimes occasion death 
in ninety seconds ; and the same quantity injected in the form of 
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miiri«l0 wto the feai^ral ▼isiif ttf' • dog kilMit in OiM Meimdft cl 
ftrtlMtt The Mithor added vttkMW reaeeMibr doilMmf Ae pna 
biMitj of aay ehemieal anlidete befatyxB i eeyeredr Mid vogfMMd 
artificial respiration as the moat probable remedy, Amndtng on akv 
wperiment in wUoh the heuri waa ttaintahled in a iMie of^^o- 
nms action for « lour thne by arttteiady Inflatbf the kmg«* 

An abstract waa then giren of a ael of conparatif^'ev^eiiHienfg 
niade wi di extraet of hemlock ; from which he Merred 4hat the a<v 
tton of hemlock it identical with thai of Conia* • Vei^ powerM*e«i 
tracts were used, whidi bad been prepared with ab§<^e alcohol 
from the leaves or seeds. The eftets ascribed by iome toidMo^ 
gical aolhori to hemlock were not observed ; but simply paralysis^ 
with intmaittent slight convnklons. From this idenftty 6f actlott 
H maybe eondnded, thilt Oonia Is reafiy 1^ active pHnciple ef 
hemlocky or at leagst c^ntun^ it in large qnantHy,' and it notthe 
prodnet ^ chemical action and new aifangements of c i e m e t ii si * 

Some remarks were appended as to the probaUe nature of the 
State-poison used in andent times, particularly in Athens, for de^ 
^patching eriminab ; which has commonly been held to be a prepa- 
ration <if the same plant with the modem CrniiwmiMMikaym. Th^ 
andior shewed, Arom th# descrij^tions of the Gredi idvw^r and Rod- 
man ckuiOj that this plant could not be the modem cofHtan ; 'that 
the ace6unt given by Plat6 of the efiMs of the state^poison in the 
case of Socrates is wholly at variance with the description* by Nr- 
cander and others of the action of the Mvyno; that the' effects 
ascribed to the poison in Plate's narrative are such a# no poison 
whatever which is known at present can produce ; and that eonse^ 
quently either Plato's description is an embdHshed narrative, or 
the andents were fkmiliar fnth a poison of most- remaikable and . 
peculiar properties, with which modem toxico te g i ets are no longer 
acquainted. 

S. The reading of a paper on the Greology of Auvergne^by 
Professor Forb^ was commenced. 

Deamber SI ^Dr Hops, V. P. io the Chttr< The follow. 

ing codimunicatK>ns were read :— • 

1. Notes on the Geology of Auvergne, particularly in con- 
nection with the Origin of Trap-Reeks and the Eleva- 
tion ThecHry. By Professor Forbes. €ondiid«d. 

The Jim part of tiiis paper (whidi accompanied a sories of geo- 
logical specimens fir6m Auverme, presented to the Society) rehtes 
to several spedfic points whi^ tiMid to assimllte the evklence for 
the igneous origin of trapHrodn g«Mrally, with that afbrded by 
tim volcanic district of Central France. The altered character of 
the stratified depcmts with which igneous rocks have been inter- 
mixed, is one of their most striking features ; yet we occasionally 
find cases where tills evidence i*. ftr firdm- bdngee ebvioos as 
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miglii be expected ; and this dubioiu charaeter, which it partien- 
larJy remarked im the hill of Gergoyia, near Clermont, formt an 
admirable parallel to aome oases in trap districts where a like want 
of alteration occars. 

The mineral character of the rodcs of Anrergne admits of al- 
most perfect identification in a majority of cases with that of m- 
donbted trap*rocks ; and we may employ the formations of Central 
France as a medium of comparison oetween trap-rocks generaUy, 
and modem Yolcanos, from which the formations of the Mont- 
D6me are nndistingoisfaable. The trachytes of the Mont Dor and 
Cantal find their connterparts in the districts of the Siebengebirge 
and Laacher-See. Various points of structure were no^ced as 
important, especially the columnar forms of lavas, geologically 
speaking, modern, which has been often referred to; and more re- 
markably the union of the tabular, with the polygonal columnar 
structure, exhibited in the undoubtedly igneous tnidiytes, basalts, 
and phonolites of the Mont Dor, which are sometimes so exten- 
nvely slaty as almost to assume the appearance of stratified rocks. 
The very remarkable passage of one rock into another differing in 
mineral character and structure was also pointed out, and hence 
the difficulty of pronouncing conclusively upon the relative age of 
such rocks. 

The 9eamd part of the pap«r rrferred to Von Bnch's Theory of 
Elevation-Craters, and professed to give simply the impression 
made upon the author's mind by an examination of the specific 
cases of the groups of the Cantal and Mont Dor, which have been 
quoted as examples in support of that theory. Various views of the 
subject were presented, from which the author is disposed to con- 
clude decidedly in favour of the Elevation Theory in these particular 
cases. The arguments were drawn chi^y from the forms and 
magnitude of the valleys, and the relation of the beds, of igneous 
rodk to one another, in which the valleys are formed. The author 
expresses some doubt as to the utility of the calculations entered 
into with regard to this question by MM. Elie do Beaumount and 
Dufrenoy, and eipecially as regards the complicated system of the 
Mont Dor, of which he considers it almost hopeless to unravel the 
manifold revolutions. In general, however, he coincides in the 
conclusions arrived at by those authors. 

. 2. Notice of a New Compound of Sulphur, which is probably 
. a Sulphuret. of Nitrogen. By Dr Gregory. 

S. On another New Compound of Sulphur, analogous to the 
Mereaptan of Zeise. By the same. 

4. On a curious Phenotoietion observed in the Island of Ce- 
phalonia, and on the proximate cause of Earthquakes in 
the Ionian Islands. By Dr John Davy. 
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1886, January 4. — Sir Thomas M. Beisbake, President, 
in the Chair. The following communication was read : — 

Some Observations on Atmospherical Electridty. By Dr 
John Davy, F. R. S. 

Jamtary 18.-^Bigfat Hon. Lord Gbkbkock, V. P. in the 
Chair. The reading of the following paper was commenced :'— 

1. Obsenrations and Experiment!^ on the coloured and co- 
lourable matters in the Leaves and Flowers of Plants, 
particularly in reference to the Principles upon which 
Acids and Alkalies act in producing Red and Yellow or 
Green colours. By Dr Hope. 



Proceedings of the Wemerian Natural History Society. (Con- 
tinued from p. 801.) 

1835, Dec. 19.^Profe8Sor Traill, V. P. in the Chair. Dr Mar- 
tin Barry demonstrated the Ganglion oticnm in the human sab- 
ject» as dissected by himself, under the direction of Professor Tlede* 
man of Heidelberg. 

Professor Jameson read Mr Dofrenoy's accoont of the period and 
mode of formation of the Monte Somma, or exterior of Vesoyius, 
and of Mount Vosurios itself, shewing that the latter probably did 
not exist before the great eruption of the year 79. He also com* 
rannicated a note respecting the fossil elk of Ireland and Isle <^ 
Man, shewing that we possess do historical evidence o£ the animal 
being known as a living spedes, the rode figure in the Cosmogra- 
pbia of Mnnster not representing the elk but the fallow deer. 

Sir PMrick Walker exlubited some insects which prove very 
destructive to the pine forests in the Highlands of Scotland, and 
made a few observations on their mode of boring into the wood. 

1886, JoH, 9. — Professor Traill, V.P. in the Chair. Mr James 
Wilson read a paper on the birds indnded under the genus Eury- 
lufflus of Horsfield, illustrating his remarks by specimens and 
figures* 

Dr Deuchar gave an account of some new tests for easily dis- 
'tingmshing Carbonates from Bi-Carbonates, and exhibited the mode 
of making the experiments. 

Sir Patrick Walker then read notices regarding the occurrence, 
near Edinburgh, of several native birds, generally regarded as ex- 
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tremelj rare ; particularly tbe MotaeiUa negleela, firtt remarked by 
lim on the banks of the Water of Leith in 1804 (bntrdtored 
by bim to the MotadUa JhvOf nntil he became acquainted with 
CtonliFi obterrationg), and often obtenred since that time ; likewise 
die Redstart, Sylvia PkcmieunUf in yarious places around the city ; 
4he Dusky BrAe, riiot at' Lodiend; and the .^S^dea ndmUa^ kiQed 
^tho mooch of Acf Tynein East Lodnan. 

The members Ih^ rfmo^ed to the portico^ t» witness an experi- 
ment, performed In tbe open air, by Mr K* T. Kemp, shewing the 
•olidifiGation of snlfihnrous acid. 

-^— ^Jim. 28. — BiNDOM Blood, Esq. V.P. in tbe Cfaak^ A 
paper was read entitled. Remarks on the circumstances to be dueAy 
attended to in the execution of a Geological Surrey of Scot- 
land. 

Mr Kemp then shewed a method of liquefjring Chlorine at a cold 
of — 25^ Fahr. ; and of keeping it in a liquid state, at the tem- 
perature of the atmosphere, by a pressure equal to five atmospheres 
and a half. 

1 836, FA. 6«— Robert SrsvENeoN, Bsq« V. P. in the Chair. Mr 
Kemp described and exhibited experiments, proving that dilorine, 
iodine^ bromine, h^ bleach without the deeeaipesitioii of water or 
the presence of oxygen gas. He likewise shewed »«eir niodifica- 
tion of the differential thermometer^ capaUe^aeeording to Mr Kemp, 
of ascertaining whether the mooii'a nys, when concentrated, pos- 
sesses heat eqnal to — lOO"" Fahr. 

Professor Jameson eommunieated SuggestioDS by the Rero^nd 
Mr Robertson of InTerkeithing, of easy metiiods of analysis, for 
practical purposes, of the mineral waters nsnally met with. 

Dr Martin Barry laid upon the table some specimens of Bed 
Sandstone, from the county of T]rrone, abounding in fiMsil fishes of 
the palooniscns tribe. Some discossion took plaoe as to the age of 
the sandstone, 

Dr Traill exhibited specimens of flaiidst<me*flag, containing large 
scales of fishes, having a partieularly marked surface, from P<miona» 
Orkney. 

The Sodety, on the suggestmn of tlie President and oAer mem- 
bers of Council, recommend an application to the Light-House 
Board for the cutting of marks m rooks at half tide-level, and the 
2 
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superintendence of these by the Lighthoose offioersy with the view 
of ascertaining whether the land of Scotland is stationary, or is 
rising above or sinking under the present half-tide lereL Mr 
(Siristie of Ban£P communicated an account and specimen of a spe- 
cies of the Ammonite family, found in the lias of Banff, a deposit 
first discovered in that part of Scotland by Mr Christie. — At the 
same meeting, Mr Champion of the 91st regiment communicated 
observations on the phenomenon, noticed by Dr Davy in the island 
of Cephalonia ; and the proposal for a Zoological Garden at Edin- 
burgh was strongly recommended by the Society^-r-Professor Jame^ 
son exhibited a series of birds, collected by Captain Clunie, New 
South Wales, among which were specimens of the Sula alba from 
Moreton Bay. — A new species of Pernis, from India, which was 
named Elliotii, in honour of Mr Elliot, an intelligent observer by 
whom the specimens were brought home and presented to the 
Museum. Two Buzzards, lately killed in Britiun, were exhibited ; 
one of these very nearly allied to the Falco Jackall of Le Vaillant, 
was killed near Birmingham ; of the other, killed near Newcastle, 
a minute description w^s communicated by Mr William Jameson. 

Feb. 20.^RoBERT Jameson, Esq. P. in the Chair. Pro- 
fessor Forbes read Remarks on the Physical Geography of the 
Pyrenean Range, chiefly in connection with the celebrated hot 
springs of that district ; and exhibited an extensive collection of 
specimens of the rocks and minerals of the Pyrenees. The Pro- 
fessor at the same time presented his collection of Pyrenean Rocks 
to the Royal Museum of the University. 

Mr Kemp exhibited some experiments which he considered as 
shewing that, on ignition, by galvanic electricity, carbon is volati- 
lized in the Torricellian vacuum. 



Proceedings of the Society for ihe Encouragement of the Usf/ul 
Arts in Scotland. 

The Society for the Encouragement of the Useful Arts met 
in the Royal Institution) on Wednesday the 18th January 1836, 
at 8 o'clock, I*. M., Edwaed Sang, V. P. in the Chair. 



Digitized by VjOOQ IC 



4pS6 Proceedings of the Society qfJris. 

The following communications were laid before the Society :— > 

. 1. Supplementary DeicriptioD and Drawing of certain Additions 
to the TonuDg-Latlie foot fiudlitating slow turning. By Mr James 
Whitelaw, IS Russell Street, Glaigow. 

2. Letter from J. Stewart Hepburn, Esq* of Colquhalzie, as to 
simpler modes of working the Valves in his Air Extractor for Sy- 
phons, than that formerly proposed by him. 

3. A Model of a New Escapement, by Mr Duncan Macgregor, 
Comrie, was delayed till a full description be sent. 

4. Supplement to his Communications of 12th November 1833, 
on an Instrument for Cutting Coats, with a Drawing, by Mr Wil- 
liam Smith, Cupar-Fife. 

In reference to thb subject, Mr Macdonald, West Register 
Street, laid before the meeting the result of a great number of 
measurements taken by means of his Andrometer, which clearly inr 
dicated the necessity for measurenaents more numerous than those 
proposed by Mr Smith. 

5. A Report to the Lighthouse Commissioners, by Mr Alan Ste- 
venson, presented by him to the Society, vras then read. 

In this paper Mr Stevenson contrasted the advantages and dis- 
advantages of the new mode of lighting adopted at Inchkeith. 
Taking the increased brilliancy and the additional expense into ac- 
count, he found the balance in favour of the new method. The 
Society seemed highly pleased with the paper, and some of the 
members took notice of the great merit which Mr Stevenson had 
in overcoming his previous opinion on the subject of dioptric li^^its. 
John Robison, Esq. incidentally noticed the progress which is bring 
made in the manufscture of the large lenses for the May Light. 
It did not appear in the report, whether Mr Stevenson had taken 
into account the additional number of rays of light. The old ap- 
paratus gave light in four directions at once — the new gives light 
in seven, and thus a greater number of vessels have the use of it at 
once ; if this has not been allowed for, the advantage of the new 
light will have to be augmented in the ratio of 7 : 4. 

The following candidates were admitted ordinary members :— 

1. Thomas Stewart Thiilly Esq. Esq. M.D. F. R.S.E., ProlesBor of 
Medkal Jurisprudence in the University of Edinburgh, 10 Albjn 
Place; 2. George Leei^ Eaq. A.M., Lecturer on Natuxal Philo- 
sophy, 8 Regent Terrace ; 3. Mr James Slight, Engineer, Pan- 
mure Place, residing in Reid's Court, Canongate ; The Rev. J. P. 
Nichol, 17 Archibald Place ; Mr Peter Wilson Roy, Music Seller, 
7 Clermont Street West. 
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Jan. 27.^TliDniitt Grainger, Esq. in the Chair. The following 
communications were laid before the 8<iciety : — 

1. Part third of a paper, on the Construction of Oblique Arches. 
By EdWard Sang, Esq. teacher o^' Mathematics, Vice-Pres. Soc. 
Arts. Drawings were exhibited. 

' ' Ih tins part of the paper the forms of the arch-stones were ex- 
amined, titkd the methods of delineating and modelling them de- 
scribed. The waste of material oil account of the rhomboidal forms 
of the stones was also discussed, and it was shewn, that the prin- 
cipal loss occurs on the ends of the stones, while scarcely any waste 
is occasioned by the twist. It was nho mentioned, that any waste 
occasioned by twist must luive arisen from the use of improper 
lines. Mr Sang stated, that he had revised and extended the former 
parts of the paper ; and that, on inrestigating tlie appearances of 
tbe^oints when viewed from different $ides, he had found the end 
view to present the appearance of the Tractory, a curve well known 
to students of the higlier geometry liile the side view of it is a 
new curve, the companion to the tractory, closely allied to the trac- 
tory and catenary, and capable of being described by a slight modi- 
fication of Leslie's apparatus. 

2. Description and Drawing of a New Esc^ement. By Mr 
Duncan Macgregor, Comrie. — A model was exhibited. 

3. Description of a New Construction of, and mode of propell- 
ing Steam-Boats. By Dr A. Plantou, Philadelphia, United Stotes, 
the American patentee. Communicated by the Royal Society of 
Edinburgh. 

. .4. A large accurate model (about seven feet long) of the celebrat- 
ed American Steam Raft-Boat, which plied for some time on the 
Kver Hudson ; — the machinery of which was fitted up by Mr Neil 
Snodgrass, now engineer, Glasgow ; — was exhibited through the 
kindness of Mr Snodgrass. An explanatory letter from that gentle- 
inan was read* 

5. Donation. — Solution of Algebraic Equations of all orders, 
whether involving one or more unknown Quantities. By Edward 
Sang, Esq. Teacher of Mathematics, Edinburgh. Edm. 1829. From 
the Author. Laid on the table. 

6; The report of the Committee on Mr M^Pherson^s New Pinion 
Ball- Cock, was read and approved of. 

'7; A letter frbm Arthur Aitken, !E!sq. Sec of Arts, London, was 
read, acknowledging receipt of the Select Printed Papers of the 

VOL. XX. NO. XL. — APRIL 1836. B 6 



Digitized by VjOOQ IC 



IM Procudit^ ^ihe Sooitfy ijfArii. 

retaining thanks £n! Ae dcnslkm. 

. The foPawing ^wdidatot wow «iwtt«4 M^ OrdiMi7 Menbers, 

vku . . . , 

1. Mr Jamei Hiddaiie» Bzau^finmdir ^HiiaM»Atidllit)»6 9k)rfllc 

culk; 9.MrCiuuieiLaw«QO»See4fi9MU9,aHuntmS%V^ > 
A&'17^BMhrtfvd fikiDg, Eaq. V. R in 4li< OMr. Theiblli^- 
Mg fjoainMuiicatimifl ware laid before ilie Bo ct ety i ***- 

I. Af ode], Drawing, and Description of a new'Nose-pipe for f%re- 
etfigines ; haying a oontrivanee h j which, in a^ iBomeiU» the water 
may he thrown ehher in a column, as in the coinmon jet, or spread 
out in a sheet. By Mr Adam Hope^ Jedburgh. 

He change from one kind of jet to the other is effected ijy means 
of a cylinder, through which two apertures are cut, the one with a 
round, the other with an elongated o p e ning . The cylinder turfis 
in its place, so thai either one or other opemng can be used. It 
was stated, however, dial as, during the change, both t^pertures are 
for a short time closed^ the sudden stoppage of the ciuT^t would 
rend the pipes, while, by merel|r placing tbe thmnb ore? tbi^ ^Jg^^' 
ing of the common jet^ the sam^ effect can; b^ pbtained* 
. 2. Embosfed Maps for the Blind; and sp^cimeny of prifiyted 
Music for their ^s^ upoq a new pfiaai|^ of. motatifwi, appUcaUe 
|o music in general. % Mr James CMl, jun. S4» I^iddry 9tr«e^ 
Edinburgh. . . ■ 

The emboited maps, formed by |[n*essing thidk paper int# oi^Ti- 
ties prepared in a piece of metal, eidiibited the outiUnes of countries 
the cborses of the rivers, and the ridgea of mounl^s vei^y dMvv^X* 
and seemed to possess th^ ttreiq^ rei^uisi^ f<Mr in«iirip||[ ttfeif g^ 
manence. The prin4ple, of tl^ new notatpion of nmi^ ift Vf^ <mr 
ploy numbers referring to the key-note of the tune iiif|#id 4>f tb^ 
five bars and the^ characters now in nae. Mr €hdl deveb^ed hie 
ideas on this subject at oensideraUe Iwgti^ and l»d greal stress «li 
the saving of room which woold result from Ae adoption of his 
system, as well as on its greater perspicuity. 

a Descrij^tlon of a new Process of Engraving in Belief on Clop- 
per, called MetalHp £!ctypograpby« Ifivented by A. Denibw^i ^ 
graver and lithojpr^pber, Mel^. If ith Ph^t^ JPrm^d a| MiUXi 
1885. Convmiv^icat^ by John Bfij^isoiii Esq. £low|9* Soa Axte. . ^ 

4. Aiiewmodeof Heating a Bath, by means of a portaUe^hoilw^) 
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By Mr John Macpherson (of Smith's Heirs), Blair Sfiefet, mtd Mr 
O. H. Smith, garden architect, Ekiinburgh. 

'^Th© Bath was heated in the rooms dm^ng the meeting, and the 
fallowing is the result of the trial, viz. the temperature of the water 
in the bath before the fire was lighted was 6 1*' Fahrenheit, and 
after the water had been applied for forty-six minutes, the tempe- 
rature of the water was risen to 110°. 

h. The Report of the Committee on Mr Edgar s Wooden Bridge 
was read and approved of. 
^.The following candidates were admitted ordinary members: — 

tp4;:l* Thomas Greig, Esq. 5 Buccleugh Place ; 2. James Hunter, Ksq. M. D. 

l^^q^ 2 Cassells' Place; 3. Grant S. Dalrjmple, Esq. 19 Broughton 
Place: 4, Mr James Milne, Brassfounder, Chalmers' Close, 39 
Lauriston Place ; 6. Mr Alexander Bryson. Watchmaker. 8 South 

mm^h Bridce Street. ' ^'"^ '" "^^ ^' •- ^' ^^ ^^^^'^ *i,*xd'-> -jITi 



^y: SCIENTIFIC INTELLIGENCE. 

1. On (he apposed Existence of a New SmaU Planet, By M. Caccu- 
TOBP., Director of the Observatory' at Palermo.— On the 16th February^ 
M. Arago read to the Academy of Sciences, the following extract 
tttna a letter communicated to him by Captain Hall^ and which had 
been addressed by M, Cacciatorc to Captain Smyth. '^ I liave some- 
thing important to communicate to you. During the month of May 1835, 
while I pursued observations, with which I have for a long time been oc^ 
cupied, on the proper movements of stars, I saw, near the seventeenth 
star of the twelfth hour of the catalogue of Piazzi, another star, which 
seemed to be also of the seventh or eighth magnitude ; I noted the dis- 
tance which separated them. The weather did not permit mc to observQ 
during the two following nights. It was only on the third that I again 
!?aw the new star ; it had moved a good deal towards the east and to- 
wards the equator ; clouds forced me to delay my observations for an- 
other night; but from that time till the end of the month of May, the? 
weather was dreadful ; the winter seemed to have recommenced at Pa- 
lermo: heavy rains, and violent winds succeeded, and to such an extent, 
as to prevent all kinds of researches. Fifteen days afterwards, when I 
was again able to proceed with my observations, the star was immersed 
in the twilight of Ihe evening, and all my eftbrts to find it were fruitless; 
the stars of that magnitude w^rc no longer visible. Tlie estimated move- 
ment, in three days, seemed to me lO'-in right ascension, and about one 
mtntite (or a very Httle less) in decHnation, towards tlic north. A move- 
ment *a slow, indnces me to suppose that the star is situated tevond 
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VmoMM. I felt great disappoiBtmeiit atnot betnff «lib to lUlpwvp aB 
investigalion so important" Oa this subjeot M. Arng^msikjiM the foUoif* 
ing observations : — *^ There is in this commuiucation a oircumsiaace whicli 
astronomers will have much difficulty iu understanding. M. Cacciatoio 
says, that when the weather because favourable at Palermo, towards the 
end of May, the moving star was no longer visible, owing to the crepus- 
cular light of the evening. This explanation is admissible when the ques- 
tion regards the passage of the star to the meridian ; but two or three 
hours after jnmset^ or at night, nothing could.pvevent ibe. compaiisoft of 
the suspected planet with the neighbouring .stafQ^ either ty m ea niirf ap»- 
rallactic machine, or with the great anpint>^ eirde, whic^hcdda tl|e first 
rank among the instruments of the observatory at Palermo. It, seems to 
us inconceivable that an observer so meritorious as M. Cacciatore, oppos- 
ed by unfavourable circumstance9 though he was, should not. have been 
able to confirm the truth of such a capital discpveryj-rthat he should not 
have judged it proper to follow the istar beyond the meridian. 

2. CHmat0 qf FakHine^^hx the Annuaice of IdOi, >f . Aiago publish^ 
a memoir^ whioh had fytxt^ object tp proTe that, since the time of Moses^ 
the temperature of Palestine has undeigone no sensible alteration. Tl]^ 
Duke of Ragusa denies the accurapy of the ^cts on v^hich the condnsioii 
is founded. He says, *^ There are now no palms in the part of Palestine 
indicated by the memoir." Butj nevertheless, I find fiirther on in the 
Marshal's communication, '* that there are a^ few at Jeripho > ' that ,i^ 
Jerusalem he saw Uiree ^* nearly barren ;" at Banut, a place cited in thii 
article in question, '' there are some which yielded fruit :" but certainly 
if there are some at that spot, a great many might exist. One single paln^- 
tree producing ripe fruit, would be sufficient in a question as to the ten^- 
perature. The limit assigned, in the same article of the Animaire, to th^ 
cultivation of the vine, is also called in question. We here transcribe this 
portion of the memoir, in order that botanists thenpiselves may decide if 
the facts adduced by the Duke of Rafusa, are of a nature to modify their 
old opinions. *^ The article fixes at between 21*' and 22^ cent. (fi&^,S and 
71^.6 Fah.) the maximnm of temperature that the vine can bear wheii 
productive, and, to justify this assertion^ it states, that at Cairo« whe^ 
the mean temperature is 7V,6 Fahr., the vine is not cultivated on ^e 
great scale, and that there are there only detached vine plants. This jt 
the fact in regard to the past, but then the cause is quite of another de- 
scription. Considerable plantations of vines have lately been made^ which 
promise to afford excellent returns ; but a decisive &ct i^ that thereliaYe 
always been, and still are, vines in Fayoum, which is one of the hottest 
provinces in Egypt ovnng to the hills of sand which surround it on all 
sides. These vines are situated at the villages of Fidemia^ Adjamira, 
«nd Tumban; they are cultivated by the Cophts^ and yield agreeable 
wines. That which I have drunk presents a phenomenon which is rare in 
ftuch a climate ; it does not afiect the head, and is drinkable alter the 

4 
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second year. Pocoke, who travelled in 1737, speaks of the cultivation of 
the vine by the Cophts in Fayoum, and, what is still more important, 
there is in the higher part of Upper Egypt, at Esne, twelve leagues to the 
south of ThcbeSj, a vineyard which has an extent of several feddams. Its 
original object was doubtless to yield grapes for eating, but Jussuff- Kia- 
cheff, formerly soldier in the army sent to Egypt, and who was taken 
prisoner by the Mamelukes at tlie period of the evacuation, and remained 
in the east, infonned me that he fanned the ^4neyard ; that he made ex- 
cellent wine of the produce, and obtained a quantity equal to that afford- 
ed by the vinej'ards of Europe. We may then conclude from these facts, 
that if in Egypt, till within a few years, the vine has not been cultivated 
on a great scale, it is because the inhabitants do not drink wine, and that 
wo are not to draw the inference, that there is a maximum of temperature 
above which the vine does not yield the means of making wine/' 

3. Indications of a Change in the relative Levels of the Land and Sea 
on the West CoaH of Scotland, — Mr Smith of f Jordanhill is at present en- 
gaged in the investigation of this subject, and has found at Glasgow, be- 
tween the diluvium and the recent beds of sand formed by the river, a 
marine deposit of finely laminated clay containing marine shells, all of 
them identical with recent species, except a natica. This deposit has 
been met with from a few feet to seventy feet above the present level of 
the sea, and besides shells, contains sea- weeds and bones of fish and sea- 
fowl. It would, says Mr Smith, be termed a recent pliocene formation 
by Mr Lyell. The -shells seventy feet above the level of the sea, were 
found on tlie banks of Loch-Lomond ;• and Mr S. has observed near 
Glasgow, shells at the height of fifty-five feet contained in clay, which 
must originally have been found at the bottom of the sea, and is now sixty 
feet above high water-mark, 

4. Facts relating to the Soulevement or Rising of Seandinavia at a re- 
cent epoch. By M. KEiLriAU. — In the remarks I am about to offer, it is 
not my intention to speak of the remarkable rising taking place at the 
present time in a part of the districts situated near the Baltic, but rather 
to treat of the risings which, at a period more or less remote, have oc- 
curred at certain intervals, and may be compared to great shocks ; and 
whose traces are so analogous to the facts which have been observed, 
particularly in Chili immediately after the earthquake of 1822, that we 
are at once induced to place them in connexion with the earthquakes which 
are still very distinctly felt In Scandinavia. The traces of these risings 
consist here, as in many other countries, chiefly of remains of marine 
animals left in places which are now elevated to a height of several hun- 
dred feet above the level of the sea, and also of ancient shore lines 
-which arc found dry at certain distances from the present margin of the 
.sea. In the " Magazrn for Naturvidenshaherne (2d Series, vol^.), I 

{; Vide Werncrlan Memoirs, for Adamson's OUservation« on the tteccnt Scf 
3helld found on the shores of Loch-Lomond. 
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DfOAthMm^ ftt ihd fbot of a Mndj baiik> neaif StteBl[}or> aid tmir aifttfi^ 
ftb6ut tw^t^ Mt mboVe Uid Fjord. Ib t]w lame jom^I ^t0 al£|0 ia4- 
iMcatod ihe borizontJa obaonGHinga i^fakk bate Voetf ;fiMB0i|tfll^ft $1 tji# 
jAefboture of Niirdlands, o&d m F^n^rk^ not ^iiy m ike locj^ ^ l{«i 
also in the hard took, at a heiglit of from ^f to <m^ Buad^ le^ ^f# 
ib6 l^tr^I 6f tfaa sea. We skuiM doubt^esf^ refer also .to Ibifl (slaal o^ i^ti^ 
Q^naitt acotimuUtioiis of rolled blocks »aii|:dd in a p^ialkl siaiineff i^l tb^ 
iMi!]|^ of tbe Ma* whibh bave been 6b8erTed iat Sandmoot )> j M. SobiV^ 
the hiS^tot of %bUumsea, wbo will soon pubiisb am^tiee.oii the snbjebt^ 
As to tbe other class 6f fiacts In question, nuulj «f the pbeii6iii^a,baf# 
4)ceady been made known to geot^gistis^ by the travels of MM. de Biiofa^ 
HisingeTy and Btongniart. But kst .^n&ar I nUide ione liew researche*^ 
which h^ve kd ne to some genertd results. After having, , diiftng pro* 
Vioui expeditk>as> ei^aitifai%d many localities in the north {M^iigaaiin fbr 
^ntur^ I. c*)> and^ ih the south of Norway, whete the shell ^nt^el oofiurp 
'V^hich has- been examined in other quarters by the audiors I ha^ j^rt 
aited, and where also the clay has been fbund, containing marine db«Jk^ 
obsenred mear 9teenkjor by Yon Buch, I deyoted nearly the entire Tac%- 
Uon of last summer to the inyestigatioa of .ibese stole de|)KNdts. Mjf 
ll^nd M. Boeok, Professor at the Yetermary Sohoolof Chriiitiana (who i^ 
about to make himself known to geologists by a mondgrtiph q^ trilo* 
bites), and myselfi surveyed more paxttcakily tiie prefecture of 8maileh^ 
ftene, whew thes^ deposits occur most frequently. I need not remind 
Ifeologista of the ifery interesting discovery made by M. A. Brongniart, of 
the bases of BaUmi still adhering to the rook^ at an elevation of.iiearly 
too feet above the level of the sea, near Uddevalla, in Swedbnu Ths 
same fact presented itself to us at a place called HeUesaaeiib ^boQ« eight 
leagues distant from the bblist, and efevated abbUt 430 Piuis feet.aU>^ 
the level of the sea. We saw the sheH gravel at several J4ace* whete it 
lUkd not be^ previondy noticed ; and there were always, nt le^t soii^ 
pi the ahcUSy even ihe mosi fragile, in a state of eoas^nntfoft ik> pvS^e^ 
tiat there baanot be a doubt of the gravel hatkg heeh fomed on the 
spots where it mew reposes. As to the cky^ it appeased to tM pietl(y 
oettain that aU the grttsi aig^llaoeous d^osits so widriy spresd oW dbe 
S. S. Of Norway^ olten having a thidLness of uptraids of IM fr^ 
and fr!om whieh eh^y fbr brioka is obtained, beld^g^ Irithout axoepliom 
to tihe sam^ Ibrmayon, althoi^h it appeam. that in oertain placea th^ 
iMitain no fosslhi. We cbllected about fifty spodea of dieUs m. I^e 
gravel and in the- ohf. M. Deshayes has examined neady the whole o^ 
lection, and has detected Ho iipecies which do not ooci&r in a rf<$ent Mate 
in the North Sea. (AlllihaiDssilSQf the shell gravel of which M.Hiainger 
hai Irtely given the ennm^ation, are living species.) Besides tho shells^ 
me may also cite the skeleton of a whale which was discov^ied in 1682, 
near Frederikshald, in the day of Fistcdalen, atitd another found in the 
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\ in Oit vidlv of «Wld«kiu Mbo TCtent cf Mief Iwl 
Mhinl •aTiilo|p04 ia haid«ifld dAj« tuid biMig^ from BMttdafao atid 
Noidaio^ saefa to have b#eil dari^ed frosi UiootdiiiBtfjrtlajtif wldoh fte 
9«ak. Finall7> the iiiarui» pli^U m tbe p4*i o£ Or«land, Itoadj <B- 
VBAck^d b J M. Fibiuiufi ififl oompletft (he liai tf oiganie remaini t«^ 
tidned in then recent deposits. Much has been faid e< bonee eC vhilM 
wbidi. it is pretended ba^e been ftmnd at e<maide£AiUe eleratiaiii wKeiQ- 
k^id and Fininark^ but hitherto ihej bikve not. beol aten bj anj natu- 
ralist^ ^uid^ we cannot yet range such asaerUons among dur cifadona vf 
&ctfl^ although they seem by no meant impfobabte^ e^peettdl/ sifioe tlie 
discoveij made bj Boss in Lancaster fSonnd. WiAbut dwefibif Mtoe 
on these partieulars, 1 shall now only metot*ott the tf^sdki to ^ViA I 
haTe been led by myreaearches on marine deposits, regarded iUi tffbes «f 
the rising (^jey/ipo«m«i<^ of thc^ surface of SoitttdinaTla. Is^ The elay In 
question (that is, the common day of Norway> which is iMd Mt the 
inanufiurture of bricks), the shell giayrf and the peit, at Zoffera, ind&date, 
by the di^erent le^el of the nnases they fimn, sercnd r^Cii^lted ristogs 
CunUevemmuJ. %i. The aigilbceouf deposits, BMym e^teciatty, occur at 
diiTerent ele^ellonsy and forming several tet^aees, some b^ibgit k gMatdr 
height than the others. The matimiira hdgfat ef thisse tetfaced a^me to 
W i^ut eOO Paris &et. i^ The shell gisrel ddposita bioiiv met with 
from North Sweden to Finnuiik> the npnised diitiklB must harre had a 
Tci^ considerabte extent ; there is certainly no reason lor s op pds i i i g thitt 
each diock must have acted on aH thait part of BeandiaAi^ but still a Tcry 
remarkable equali^in the distributsMi of the masses in question mppc^rlB 
the belief that at kttstsome of the aoulevemeas must haVe been alm6et^ 
iieraL* Besides ihe ancient shore-liaea and the marine deposits of #hidi I 
have now spoken, tiiere is still a curious &et whi^ is probably coi&nected 
with the same Scandinavian risings (<etitop< m sw t )& In many places, on the 
high mountains, the limits of vegetation seem to have descended. RooCa 
of trees are found where shrubs hardly grow at present ; forests of pines 
(Pinui sylvestris) terminate on the flaaks of mountains by linetf of dead 
trees, which» however, have remained in their upright pontion for Seve- 
ral ages, &c. This fhct has been oboerved lioi only in Sweden, bat alAo 
in Norway, which does not seem to luideigo the same gradual rising as 
the eastern part of Peninsula. Af to this last movenilent of the wsi- 
&ce of Scandinavia, I have haiatded the conjecture, that enai this 
chaise of level, whieh, according to ordhiaty viewa, is altogether uni<itle 
of its kind, is to be attributed to shocks that havtf tlOien piaic^ d». 
ring earthquakes, but that these aho^LS are. inoonsiderahle, ahd tfiat 
the soulevement wbidi results from theoa ii only perteptible after theSr 
long-continued tvi^ikovLi^IM ifFQ$9Ui rf ik$ Narwpgum SkeU Gfre- 

* Even in Spitsbergen, I have remarked beds of day analogous to those of 
Seandinavhi of which we are now ipasirlnfc and elevated ahottt twenty llet 
above the shore. In these beds I found the Bucdnum carinatui% e A^ll pe* 
culiar to the Polar Sea. 
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4iB 9ci«»iil^0^ fi^Mgenc^^ 

Lotiaiiit Boyitu* A]lip1u4e«iBay n. i^.* ^aadevva rago8a> Lkbo.* Choi- 
OAva aMdea, Deih.* Saxicaya p^fdadisy Lam.* Tcffina, n. sp.* La- 
aSoarfadiila.* Vonus tafiata, Brocclu.* Astarte, n. sp.* Adtarte, n. sp.* 
Astaite, n* sp^* Cyprink lafamduia.'*^ Gardhim edtile, var.* Gardiiim 
edi&mtaiik** Afoa^ n, dp.* Nucula rostrata, LmHv* Kucala, ». sp.*' 
IfiumlaMaigaritaoMu** Mytiki&XHnWficatus, Petiiwmt* Mytihia cdtdiff.* 
Pactenpeeiidaiini«ittm/Oh«tiitt.* Peeft^ islandietis.^ OsiKa Margatles- 
•ea. Lam.* Osttwt ^^— — . ^* Anomia Ephippium, La».* Diw- 
tRlinm ctttatSs.** DentaHam d©ntal5s.** Patella — — . .* Emar- 
giaula fissaia.* Riaitda (Defr.y i^< «.* Bulla Hgmuia * Natica dansa, 
Lyell^^ TufiteUa iMrebra.* Ttifb6 li«6renir. Lam.* Trochua dncia- 
nms.** Cecitfaiom redculaimiif.*- Puefos c<»ni«i».* Ftlsu^ pemvianas.* 
BofteUaria pes pelicani.** Bttecfnitrti tmdAtuttf.* Bue(^fhttIli tctlcaU- 

tmiL* Balaana sulcatum.* Balims ." Balanns .* "Set* 

pnla -*.^^ .* Serp^ ^-— ^. •*- NtilRpora pdtfinf<rtT>ha.** ''' * 

eeat meatliig of theFvMidk AcAd^y6f 8etefl6e9^ att'll8s&7Wa8*ptbBentcii 
byM* BLile Collegfi04ii1b« geolo|rieai eontittttStm'of ^ hifis of Supct;^, 
nearToriii. TheibUo^M4iigf4tt«^theco«idYttioit8dedite6dbjthcantkdr(K>t^ 
his iK?«at]giitioD8> and wMcb> wlHle tbey confirm tfte bbservationd made 
many yoan ago on dik w^Il known locMity by M. A ;Brongniart^ at the saute 
time indkmte soma inMreatSng ^oMifts obtained by M. de Callegno, con- 
nected wilh M. EUe do BeaiimouBt'a ^4ews on SmLtermimti. 1. The hHir 
of Supeifa 4ve eotfrposed of body b«lon^ng to three (fifierent fonnationSy 
v<i8» the upper chalk, the middle tertiary fbrmation, and the upper ter- 
tiloy formation. 2. The preeeilt re99$fts( the aur&ce of diese hills results 
fiom three distlnet moi^oments, which have taken place eadi at' die ter- ' 
minadon of one of these perieder and at the'commencehietft of another. 
9w The nlative ajj^e of th«se ^^ooole^tements,'* althetigh it is not proved to 
naby pbenomeiia' so well racked as those poWiteS out by Beamnount in 
gieat^ chams '<^ mountains, is nevertheless weH determined by die dis- 
oordant arrangement of the bods of thi^ dilR^rent formations. The three dis- 
locations observable in the hills of 6uperga correspond to the soulevemcnt 
of the dtvee chains <^ mountains which divide or surround Italy, vb. the 
gaeat qrstems of the Apennines, the Western Alps, and the Easterti Alps. 
6. On thePteienee ^ OohoU and oih^ metah in the Upper SantUteneg tff 
the Tertkary FormoHene of Parig* — At the meeting of die Academy 
of Sciencea of the 29th ^ebmuy, M. Alexander Brongmart eommu- 
Dieated a very iateresUng discovery recendy made by die Duke of 
Luynes, who has detected the presence of cobalt in the propordon of at 
least one per cent, of manganese,- and of traces of copper and arsenic, in 
the ferruginous sandstone of the abandoned quarry of Saint-CLiir, near 

* Species determined by M. Deslwjes at Paris. 

• •-Species determined by M. Deslongchanips iit Qipti. 
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Seientijk lut^Hgence* 

OfKijjL«id ia tel of^ the ^fluxj of BeMK-ldSKChArtvoili^ nw J 
In.tfa» ^Gooig^OM du BftMin de PaaiB/' pohMipd bi}^ Broognktft and On* 
Tier in 1822, mentkni is Biade of the ooouRMiee oi depowts of mwocooui 
Umonite and 8<;attdiied nodules of hydrate of uom, in the same position 9m 
tlie Qobidt hasnow been fionnd; and in ISflfi^ M* Biengniari observed us 
tbe sand aeooB^an jiag tiie mUlstones of the qaany of Tarteratra (Un bed 
of xed a^giUaoeons^aadj wbichj fiom its extanial cfaacaotofs^be M^ectedt: 
to-contam tnanij^nese I and this idea lias eooftmied by the analysis 1^^ 
by Afc Habigtitti. In the depooits of marfy ffTPwm near Pitfis, maqga»« 
ese has been found in ooacfetions, and havifig a dendritic aasngement p 
and zinc has beea detected in the arenacecm Ib n est o ose which fcnn tiw 
tiansilian &o» the gypsum focmation to the oalcabe gros^ter. Besidetf 
isoib Jnmganese, and eidc, no other metal has hitherto baeadiaoOTei!^ i# 
the t^itwtfy s^Mies ; but the disooTe^, now ssmdonoed psfyooihai'Oiteltt^ 
a xootaLfrno^cl/ legyirded as one of the most ancient^ whtsse presenoci 
had notbeefi d eleted even, in the chalkjor. Juia£>rmation8^ either im 
Tcins Qi diWPminoled portkws^ exists dissettiiiftled> andm tmo^il^^is/ ps- 
mtjimh ia4he upper sandstone o( PmiSj tloti^ in ihe middle tertiaiy few* 
snation. : In the present case the cobalt is. aecoupanied by the mhttaticesi 
generally associated with it, ooppecukd.aisOBic, bsilikio by mangODoso^ 
whic^ has never been found combined with it except in one instaaoou 
Ilie only other authentic example of mangaQesisn;eobaltj boii^ one wunor* 
tioned by the Dnkeof Luynes himself>aaocaMiing at Bemgenrtot^in* 
AlifM)^ at which Ipcfiity o componnd is found hawg grett aoalggy toi 
that <^ Qi3ii^> but in a veiy differetiA geological posi^iooj tib* ina vein of 
qoattz trsvemii^ clay-slate, M. Brongaiart lepiuicks, thi^t^ if wo cany oisl 
resear^es fiirther, ^and examine what are the metals which hare beat: 
broH^t to the surface of the earth during or after the tertioiy penod b^ 
volcanic action« wo. find that in laraSf basaki^ trachytes^ %Dtta there -oeeiut 
disseminated* iroi^ manganese^ titaniimii and copper, but no oobak > midk 
in veins, lead, %]xxq, antipionyj silver, gol4i and telliui\Mn< butstiU qo cor 
balL Among the products of voleanos at preseot in action we 0nd frer 
quently arsenic, scleniumj. copper, and iron ; but the only indicatioii of 
cobalt ^hitherto discovered, was in a salt of cobak observed by DB,yy in: 
one instance in Vesuvius. M^ Brongniart terminated his communicatioh 
to the Academy by stfiting his belief that geologiatit> 1>7 eareftil investigar* 
ti^4 .will succeed in detecting msnganeso, cobalt, and sine in other loca- 
lities o^ tertiasy rocks, for these metals '' must have been httroduoed into 
the tertiary strata of Paris by pqwecful and, consequently, general caufte^ 
and there is no oxao^ple on the fiuso of the gioborof a phenomenon limited 
to one single pmnt." 

7- On the Colours qfFioweri. — A curious essay on this subject entitled 
" Die/arben der BlMthm" was publisbed last year at Bonn» \xy Dr Mac- 
quartj from which we extract the following abstract of the results ob- 
tained : — 1. All flower leaves arc originally «?recn in the bud. 2. Chloro^ 
phyll contains no nitrogem 3» All the tints of flowers are peoduccd hy 
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tiw^doQtfiiy.nwifrit A. Thit>etf6ttriiy »fctt^«# |<IqAidwI by tii^ 
ao^G^sf tks UvM« priMi^M GUN«pAipa. Jiu WlMAWilvtlritoele- 
wn^ an i«meted tern CSOprqilyl^ 4iiaiA9^ 6.Ji4M9m 
k tfa« cnixmomg nutttet is bla«, Tiolet, and red flowook 7*17 ^ addi- 
lia* pg watMf , i ni k 90m tm ii ft«m ) A &QB> C ihi i j ii jff .- ai 
k ilia aoloaii^ matter of jdlow-ioweis* 0. Bofeidw t^Mo two i 
' iMttei9 iro fiffd m wbite^ bhie^ fed, and violet iowen> » fldwet teeui, 
wlAA JMy ba wgatdedaa tha tnaaitioti hM^mm CklmmfkpU nt\ JniU^ 
Ayan* lOL Tbb» Sa alsoailitfMjr tseklned tetMkotfve instter ii& wbile 
$]|d /ettow flowetii> wbich is to be oooodered as Uie c^4o<ule»aapof tlw 
«bIU U b fmwkabla fat ile -aattma acMibiiUy in i^gald U aUialia^ 
wteh toloot a toUbw. 11. The fbnn of the veils liaa no bflneaoe on 
Hie ptoditoiian of a teitaiii oolou^. 13» Onrnge-yallow ioir«» eontain 
IjO tiiibnili^ iiiMlfciii JiifllftwmiiiH/and AnHni^n wIdA it teManed 
%f «*ida la' Biown flowen coutaiii (^kfvffi^, and i^tUMyem that ia 
veddenad bj acidi. 14. tloweia which ooxi^aki bo^ OQloinln^ amttoia 
p w idu aa jl aHrtai a a ia thcr ■ | iftiii« i i 1 i and thaiappgg layeia<f tliacelb^ bat 
Anmwmikin in the interiorof flia oelhr. U.iliil&oAyeiiiflllBo th^ooloiu- 
hg mcfeCet of the other red laa£4ike orgaaiy bat isin mtfk oases oorered 
by • oajnarfaii ayiilainiii 16L A falaok ooiouMaf MaMar 4aaa Aoi exist 
in laaMOco oignnS ; plants toncentiate so Ameh a bhie, -viotet^ or g^reeft 
IMU Ihatit fecMM to ns»falaek^ 17. The akeaatka of iha ooloiur of ioweis 
■wiStb<Bbasr¥idwitfaiefaianaatoAe^Wiwnepettada#f tfcfeiifeofthe 
piiurtsb 16. TeBow^vodeMs directl^r from ^teen. }%. After the period 
df ftnctiHoation, yaBow passes freqnently to the opposite tang» of cj^onrs. 
M. AU bndsof rod and Una iowefs pass from green throi^ white to red. 
H* White is tbe transitkmHrtep to bhie. SB. Blue flowers ate ted &i bod, 
hecansa t)i6^ have not bsgnn to satire* S3. Some bhia flowets beeome 
iwland vthesa white after thapaiioilalflowwtiifc S4^ The Mner^okmr 
syhaeqwendy aeqliiied bj maiyred fiowen may be etphuned in two modes. 
-■>■■■■ : . < 

tisi qf PaienU granted in Sootlmdjrom tkctmherlS. 1830, 
lo JionA la 188& 

Dec Id. To John HQuldsworth of Gla^w, in the mmntj of Lanark^ cotton- 
splnnet, in consequence <^a communiestlon made to him hy a cer- 
tain fiMelgnar midttng alsii*dyfc« sn in^aiitls* sf « certain ini^ 
provements apphffabla ta tesing snd, iliAblrig finmtS uadi in the 
manufiictuire or cotton and other fibrous Bubstanoes.*' 
24. To Joeeph Skinner of Fen CouH in the dty o^ London, dvil- 
a^glnasn ^ sn hiTentleneC << hnfMNiT«Bttnla In nscUneiy ibr 
cutting wood fbr veneers, and other purposes." 
To John Joseph Charles Sheridan of Wtivorth, ia the county of 
Surrey, alchymist, for an inymtlon of ^ an fanpiovement in the 
mwfliAftturtT irf tnup " 
< 31. To WiUUon S|ymington of Bromky, in the conaSy «f Middleses, 
cooper^ fbr an invention of ^ cerULn impioTemanta in the steam- 
eogme, and in the machinery and apparatus lor propelling vessels 
by steamy which improveaients are whellyv or in part, atoo ap|^- 
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ctbleai and to mMiTe mitMaepf ^t&ther detttMitot, wbelber 
■cHiaMd bj fUAiii^ OT 17^ any oUieriDdiviiig powtr. ' 

Jan. & Ta EhjA Gallowaj of Westmoreland Place, atj Road, in the 
count J of Middlesex, engineer, for an Invention of ^ ceiiain im- 
pfOTemcata in tttam angintn, whidi InpraraBienta axe applicable 
to other pmpoaea.*' 
To James fiiuiough of Blackburn, in the count/ of Lancaster, 
mechanic, for an invention Of ** certain improvements in hand- 
laooM and power^looms.'* 

lU To John^Malam of Kiaf^rtoo-npon-Hull, in the oooaty of Yoilt, 
dvil-engineer, fbr an invention of ^ certain improvements in gas 
metrea, and in the apparatus fbr generating gas for illumination." 

14. To Joseph Whitworth of Manchester, in the countj paktine of 
Lancaster, engineer, for an invention of <* certain improvements 
in machinery ror spinnings twisting, and doubling cotton, flax, wool, 
and other fibnMis substances.* 

Mb 1^ William HaHtr of Mandieatar^sflk anmiftciuref^lbr an inven- 
lion oC^ certain Inumiveinents in machinorj for winding, cleaning* 
drawing, and doubling hard and soft silk, which improvements are 
•Iso mplicable to machinery fbr wincRni^, cleaning, atad doublhig 
tliraaaer yam, mannib i 'h ir ed fteu cotton or other fibrous mate^ 
rials." 
To Thomas Jevons of Liverpool, in the county of Lancaster, in con- 
seq qe nee of a commUnicanon made to him by a certain foreigner 
reding abroad, for an inventitfn of ^ certain improved machinery 
to be lued in manufacturing bars or wrought iron into shoes for 
horses, and also into shapes for other purposes.** 

18. To Thomas Oreig of Kose Bank in the parish of Bury, in the county 

of LsncasteTy calieo^nter, fbr an invention off *< a mode of em«. 
bossing and printing at one and the same time, by means of a cv« 
Under or roller, on goods or fithrics made of or firom cotton, siUt, 
flat, hemp, and wocm, orany one or more of those materials, or on 
paper.** 

19. Tp Andrew Smith of Prince*s Street, Haymarket, in the county of 

Middlesex, engineer, for an invention of a new standing ri^ng 
f»r ships and vessels, and a new method of fitting and usuigTu** 

20. To John Day of York Terrace, Peckham, in the county of Surrey, 

gentleman, for an invention of <^ an improved wheel fi>r candages 
oiPdifi^rent descriptions.** 
Feb. L To Mooes Poole of the patent office^ i» the ^MNMiy of Middlesex, 
gentleman, in consequence of a communication made to him by a 
certain fbieignor residing abroad^ for an ininentian of << improve- 
ments in Jacquard looms.** 
To John Cooper Douglas of Qreat Ormond Street, In the county of 
Middlesex, Esquire, for an inrention of ** certain improvements in 
makiQg Tinegar fWm various materials, and In making useM 
artidea from the refUae of such materials, and also in apparatus fbr 
applying and conducting heat to liquids to be used in the manu- 
facture of vinegar and other purposes.** 

S. To Lightly Simpsim of Manchester, in the county of Lancaster, al- 
chymist, for an invention of ^certain improvements in the pre- 
paration of eertain colours to be used fbr mintinff cotton and other 
ftbrlcs.- 

Ik To John Geoige Bodmer of Bolton-leuMoors, in the Coimty pala- 
tine of Lanoister, engineer, Ibr an inrention of ** certain improve- 
ments In machinery for preparing, roving, and spinning cotton 
and wod.** 

4. To James Bvswa of £ik Mill, in the paridi of Pennyifuick, in the 
eoinily^of Edtaibutgh, Nortli Britain, for an inventioii of ^ a cer- 
tain improvement, or certain Improvements, in the making or 
manufocturing of paper.** 
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Veb 1. To John Hewitt or Kinczie, Curnu^.I, gentleman, for an iuventiun 
of " a combination of certain materials or matters which being 
combined or mixe.l together, will form a valuable substance or 
compound, and mav be used with or as a substitute for ^V- * 
12. To James Kean of Johnston, in the county of Renfi-ew, in the king- 
dom of Scotland, machine maker and engineer, tor an inveptioo 
of ^' an improved throstle tlyer, or a substitute for an ordinary 
^C'lv-' flyer, employeti in spinning cotton, flax, hemp, wool, silk, and 
.fttf • other fibrous substances." 

ial'To Edmund Ashworth of Eperton, in the county of Lancaster, cotton 
^*i'iK spimier, and James Clreenough of the same place, overlooker tor 
1^^ \ „ ail invention of ^' certain improvements in the madiuiery used m 
^*^ ' • preparing and spinning cotton, slik, wool, and other fibroua mate- 

! 'Jo Franz Moll of Grove Lane Terrace, Camberwell, in the county 

of Surrey, Esquire, for an invention of " improvements m pre- 

serviuff certain vegetable substances from decay.'* 

PAO To Julius Jeftrevs of 0»^naburgh Street, KegenVs Park, in the cxnmty 

' of AJiddlesei, Esquire, for an invention of "improvemenU in 

curing or relieving disorders of the lungs." . 

• f a7. To WiUj^m Boulnois junior, of Gower Street, in the omwty of Mii.^ 
• ' dlesex, Esquire, for an invention of " an improved combination or 

^ iJic! arrangement of sjirings for carriages." 

To Kobert GrilFiUi of IMrmingham, in the county of Warwick, ma- 
chine maker, for an invention of « improvements in machmery tor 
making rivetts, screw blanks, and bolts." 

MarxjU I. To William Wainwright Potts of Burslem, m the county of Stat- 

^^ ford china and earthenware manufacturer, for an invention of 

'* an improved method or process of producing patterns in one or 
more colours, to be transferred to earthenware, porcelain, chma, 
class, and other similar substances." , . ^ » r 

''fu^. To John Baillie of Great Suftblk Street, Southwark, m the county of 
Surrev, engineer, for an invention of " improvements in propelling 
of veisels and other floating bodies by means of steam or other 

. 4. To MileTBerry of the office for patents, No. G6 Chancery Lane, in 

the county of Middlesex, civil engineer and mechanical draftsman, 

in consequence of a communication made to hmi bv a certain 

. , foreigner residing abroad, for an invention ^^ for a certain improve. 

^^ ^' monl or certain Improvements in power looms for weaving. 

7 To William Wilson of the city of Glasgow, in Scotland, m^nufac- 

turer, for an invention of ^' a method of making chains of wire 
B. To Charles Sch:ifhautl of Sheflield, in the county ot Y ork. gentle- 
man, for an invention of*' improved gear for obtaming a continu- ^ 

'^^ To CharleTsY'hat hautl of Sheffield, in the county of York, gentle, 
man, for an invention of « an improved steam generator 
I ^ To Jolm Uarsham of Stepney Causeway, in the couiUy of Middleser, i 
'*" oxalic acid manufacturer, for an invention of ^* improvements in 

the manufacture of oxalic and salacetocella." t,„„^« :„ i 

15. To Clinton Gray Gilroy of Argyle Street, New Uoad, St r»nCW, m > 

tbe county of Middlesex, enspnccr, for an inveiUKm of ccrUvn , 

,> .... - improvements in machinery tW weavingplain and fif ^^f ^"^ , 

18 To Francis Brewin of the Kent Uoad, m the county . of Surrey, » 

^^' ^ ksquire, for an invention of "a certain new and improved process- , 

*"'Tg'!i?m"rMonsonof Pai.ley, North Britain, manufacturer, foil ^. 
•''■*• ^^^nvcntion of ^Mmprovements on the jacquard machine, and on 
what is called the ten box lay, and on the rendinc and nampuig ^ 
machines used in making shawU and otiier tigutipti iworfe. 
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Animals, on the foot-marks of, lu rucks, l*^*fuiaji <^mv' rfT^Al 

Arctic expeditions, remarks on, 93. 

Arago, M., his notice concerning the life and writings of Profes- 
sor Brinkley, 161. — On the nature of the light of comets, 170. 
^' ' — Biographical memoir of Dr Thomas Young, 213. — Qiies- 

lA ' lions for solution relating to meteorology, hydnrgrapby, ayd 
the art of navigation, 393. 7 , T^ii^-t .i 

Arts, proceedings of the Society of, 201, 419. J'-' ^/i [^'-^ff^^^'^ 

Atmosphere, composition of the, 205., .-, , / hi r*. 

Aurora Borealis observe<l at Edinburgh NovemhCT IB, I6i5, 205. 

Baily, Francis, Esq. his account of the Rev*. John Flamstead, 13]. 

Bell, Sir Charles, notice of the apjiointmeut of, to the Chair of Sur- 
gery in the University of Edinburgh, 204. 

Boar, notice of the polar, 208. , , ^ .,'*; j - • • <.i>. - < 

Beanmount, M. L. Elie de, on the structure and origin oF XfounT 
Etna, 185, 376. 

Beroe, on a species of, by Robert Paterson, Esq., 26. ^ '^ 

Biot, M., his abstract of the memoirs of John Napier of Merchis- 
ton, with notes, 255. 

Bridge, account of the great suspension, at Fribourg, 123. 

Brinkley, Professor, notice concerning the life and writings of, by 
M. Arago, 161. 

Bromhead, Sir Edward Ffrench, his remarks on the arrangement of 
the natural botanical families, 24<5. 

Bronn, Dr, notice of a work entitled Xethaea Geognoutit^ by, 211, 

Calculi, on some minute, found in the urinary bladder of an ox, 
by Dr Davy, S27. 

Castor, description and drawing of a new pivot, by John Robi- 
son, Esq., 130. jx^ky^nmnttiij ...,.,.,> 

Caterpillai^s, effect of intense cold on, 207. " icr > ^ ' * 

Cavities, on the in fra^ orbital, of deers and antilopes, by Dr Jacob, 74. 

Chalk, on the, and flint of Yorkshire, by James Mitchell, Esq., 68. 

Civiale, Dr, his statistical researches on calculous a£Fections, 173. 

Clark, Dr, notice of his treatise on pulmonary consumption and scro- 
fulous diseases, 209. ,, ^^^^^ »/,*i.r.*i.^ (m^'m ' 

Climate of Palestine, 424. '^ '^ " '* ' ' '"' ' ' " 

CoUegno, M. de, on the soulevements of the hills of Snperga, 428. 
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CMoon «f flowttrsy OfD the, 499« 

Comatnla, account of, 295. 

ConneU, Mr, on the chemical constitution of gadoUnite, 300. 

Comets, on Ae nature of 1%e fijg^ht of/1>y M. Ars^o, 170. ' 

Cosignina, eruptions of the volcano of the, hy Col. Juan Cratfndo, 16$. 

Curier, Baron, his hiographfcal memoir of M. de Ijamarck, 1. 

•\ ' ' ' " . ' ' ■ • , . . . _^. 

Davy, John, M. D., on a curious phenomenon ohserr^ fn die tsland 
* of Cephalonia, and on the proximate cause of earthqui^e9 iiv 

the Ionian Islands, 116. His notice of some minute cal^uU 

found in the urinary hiadder of an ox, 827.. 
Don, David, Esq., notice of the appointment of, to the Botanical 

Ghw in King's College^ I^ndcnv^Q4« 
Di^firenoy, M., on the volcanic formations of th^ fmaix^i^ ^. J^iipleay 

126, .,. . ,^ ,. . '-,•';- .■.--* 

Edipse, annular, of the sun, on 15th May 1836, 18& 
Ehrenbeigy P^rofessor, his researdkes on the inlbsoria, 42. 
Etna, on the itiiicture and origin of, by Eiied^BeauBMnit,ld5^d76. 
Expeditions, on some drcumstances connected with the original 
suggestion «f the modern Arctic, by the Rev. W. Scoreiby, Od« 

Fnnub^» Michael, Esq., his reply to Dr J. Davy, 37. 
Ilamsteed, short accountoftheReverendJohn,byfVancisAiily,13l. 
Flora» Nordiev% noilice of % eoon to i^^poir^ by Dr Mumty, 811. ~ 
Forbes, Dr, notice of a Manual of Select Medical BibUography by» 
210. ■ 

Forbes, Professor, receives the Keith Medal, 405. 

,••>■*' 

GatrdneTy Dr M., his met^rolofieal obsegvatieipsjpaade M Fort 
Vancouver, 67-— Oimate of Port Vancouver, 205. 

CkObraitlv Mr W^ m tjkefovens aM hm ^ Va^n aMttde mi 
asimuth oirde, 241. : l., 

Galindo, Colonel Juan, on the eruptions of the volcano of die Cosi- 
g»ka,^lM.r - • • M .. i 

Qadolinite, on the diemieal constitntion of, 800. 

6eology,206. ' ^ 

GfahaHi» Dri hie list of imr^Ad^are plants, 189, 41f; 
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